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VA C K N O W L E D G E M E N T S
T h e  p r e s e n t  w o r k i n g  p a p e r  h as  m a t e r i a l i z e d  thanks  to  the c o n t r i b u t i o n  
o f  m a n y  p e o p l e .  T h e  s u r v e y  t e a m  that c a r r i e d  out the  w o r k  c o n t a i n e d  in 
this  r e p o r t  c o n s i s t e d  o f  P r o f e s s o r  S. B. B e k k e r ,  S te l la  and P a u l  L o e w e n s t e i n  
P r o f e s s o r  o f  D e v e l o p m e n t  S tud ies  at the Inst i tute  o f  S o c i a l  and E c o n o m i c  
R e s e a r c h ,  who  s u p e r v i s e d  the p r o j e c t ;  M r  R .  F i n c h a m  o f  the D e p a r t m e n t  
o f  G e o g r a p h y  who  w a s  p r o j e c t  l e a d e r  and  w a s  a l s o  r e s p o n s i b l e  f o r  the 
w r i t i n g  up o f  the r e p o r t ;  M r  G. V. M q in g w a n a ,  M o b i l 1 R e s e a r c h  O f f i c e r ,
ISER;  S i s t e r s  N. O p p e r m a n  and E. M a c d o n a l d ;  M i s s  L .  va n  Z y l ,  d i e t i c i a n ;  
and  S c h o o l  n u r s e s  N. S i m a m a ,  R.  Sabata  and M. K a w a ,  a l l  f r o m  the 
D e p a r t m e n t  o f  H ea lth ,  P o r t  E l i z a b e t h  and the M u n i c ip a l  H ea l th  S e r v i c e s ,  
G r a h a m  stown.
T h e  ISER s t e e r i n g  c o m m i t t e e  w h i c h  c o n t r o l l e d  the  p r o j e c t  c o m p r i s e d  
P r o f e s s o r s  M. G. W h i s s o n ,  S. B.  B e k k e r  and M r  R .  F i n c h a m .  P r o f e s s o r  
T. de  Wet  o f  the  D e p a r t m e n t  o f  M a t h e m a t i c a l  S t a t i s t i c s  at R h o d e s  U n i v e r s i t y  
and Dr G. W h i te ,  S u p er in ten d en t  at S e t t l e r s  H o s p i t a l ,  G r a h a m s t o w n  
o f f e r e d  a d v i c e  on  the s t r u c t u r e  o f  the p r o j e c t  and  the  i n t e r p r e t a t i o n  o f  the 
r e s u l t s .
T h e  in t im a t e  i n v o l v e m e n t  o n  the p r o j e c t  o f  P r o f e s s o r  B e k k e r  and M r  
M q in g w a n a  w as  s p o n s o r e d  r e s p e c t i v e l y  b y  the  S te l la  and P a u l  L o w e n s t e i n  
C h a r i t a b l e  and E d u c a t i o n a l  T r u s t ,  and b y  M o b i l  Oi l  S ou th e r n  A f r i c a  (Pty )
Ltd  and the G r o u p  C h a i r m a n ' s  F u n d  o f  A n g l o  A m e r i c a n  C o r p o r a t i o n  o f  
South A f r i c a  L i m i t e d  and De B e e r s  C o n s o l i d a t e d  M i n e s  L i m i t e d ,  to  w h o m  
w e  a r e  g r a t e fu l .
T han ks  a l s o  go  to M r  O. W e s t ,  M r s  D. W ig g e t t  and M r  J. K e u l d e r  o f  
the C a r t o g r a p h i c  Unit  in the D e p a r t m e n t  o f  G e o g r a p h y ,  R h o d e s  U n i v e r s i t y ,  
f o r  the f i g u r e s  w h i c h  a p p e a r  in the p a p e r ,  as w e l l  as  M i s s  D. C a r r ,  IS E R ,  
f o r  typ ing  and M r s  G. S t e w a r t ,  IS E R ,  f o r  e d i t in g  the m a n u s c r i p t .
F u n d s  w e r e  o b t a in e d  f r o m  the H u m a n  S c i e n c e s  R e s e a r c h  C o u n c i l  to 
c o v e r  r e s e a r c h  e x p e n s e s .  T h e  o p i n i o n s  e x p r e s s e d  a r e  s o l e l y  t h o s e  o f  the 
author .
1I I N T R O D U C T I O N
T h is  w o r k i n g  p a p e r  c o v e r s  a s u r v e y  c o n d u c t e d  b e t w e e n  16 and 30 
J a n u a r y  1980 o f  3 171 b l a c k  Sub A  and Sub B p u p i l s  8 y e a r s  o l d  o r  y o u n g e r ,  
at s c h o o l s  in b o th  the r u r a l  and u r b a n  a r e a s  o f  the  A l b a n y  M a g i s t e r i a l  
D i s t r i c t ,  E a s t e r n  C a p e .  T h e  s u r v e y ,  u n d e r  the  a u s p i c e s  o f  the  Inst i tute 
o f  S o c i a l  and E c o n o m i c  R e s e a r c h  ( ISE R ) ,  R h o d e s  U n i v e r s i t y ,  w a s  c a r r i e d  
out as  a r e s u l t  o f  a r e q u e s t  f r o m  D r  J. D. K r y n a u w ,  R e g i o n a l  D i r e c t o r  
o f  Health  S e r v i c e s  in  the  E a s t e r n  C a p e ,  to  a s s e s s  l e v e l s  o f  n u tr i t i o n  o f  
b l a c k  c h i l d r e n .  N e w s p a p e r  r e p o r t s  ( s e e  A p p e n d ix  1) o f  l o w  l e v e l s  o f  
n u tr i t ion  and h igh  infant m o r t a l i t y  r a t e s  a m o n g  y o u n g  b l a c k  c h i l d r e n  in the 
E a s t e r n  C a p e  a p p e a r e d  to s u g g e s t  a c h r o n i c  n u t r i t i o n a l  s i tuat ion ,  a s i tu at ion  
not p e r c e i v e d  as  s u ch  by  the  D e p a r t m e n t  o f  Health .  A  c o m p r e h e n s i v e  p i lo t  
s tudy  w a s  in s t i tu ted  o n  w r i t t e n  r e q u e s t  f r o m  Dr K r y n a u w  in  la te  O c t o b e r  
1979.  A  r e p o r t  o f  the  p i l o t  s tudy  f in d in g s  w as  p r e s e n t e d  in M a y  1980 to 
the D e p a r t m e n t  o f  H ea l th  ( F i n c h a m ,  1980).  The  p r e s e n t  p a p e r  e l a b o r a t e s  
on  that r e p o r t  and a l s o  i n c lu d e s  a n a l y s e s  o f  data  not p r e s e n t e d  b e f o r e .
A  C o n c e p t u a l i z a t i o n  o f  the  P r o b l e m
T o  p r e s e n t  a m e a n i n g f u l  c o n t e x t  in  w h i c h  the  r e s u l t s  o f  th is  p i l o t  s u r v e y  
m a y  b e  a s s e s s e d ,  b r i e f  c o n s i d e r a t i o n  i s  g i v e n  to the  i s s u e s  o f  d e v e l o p m e n t  
and the  s t r a t e g i e s  a v a i l a b l e  f o r  m e a s u r i n g  l e v e l s  o f  c o m m u n i t y  m a ln u tr i t io n .  
T h e  q u e s t i o n  o f  d e v e l o p m e n t  is  c o n s i d e r e d  s i n c e ,  f r o m  the s o c i a l  s c i e n t i s t ' s  
point  o f  v i e w ,  l e v e l s  o f  n u t r i t i o n  a r e  but o n e  a s p e c t  o f  the b r o a d e r  c o m m u n i t y  
m i l i e u .  A  h ea l th y  c o m m u n i t y  is  an a s s e t  w i th in  the  d e v e l o p m e n t  p r o c e s s  -  
a p o o r l y  n o u r i s h e d  c o m m u n i t y  p o s e s  p r o b l e m s  to  c r e a t i n g  g r e a t e r  w e l l ­
be ing .  L e a r n i n g  d i s a b i l i t i e s  and p o s s i b l y  i n t e l l i g e n c e  r e t a r d a t i o n  a r e  s o m e  
o f  the p o s s i b l e  c o n s e q u e n c e s  o f  p o o r  nutr i t ion .
At  p r e s e n t  an im p o r t a n t  d e b a te  r a g e s  w i th in  the n u t r i t i o n a l  a re n a .  
C o n f l i c t i n g  id e a s  about  h o w  n u t r i t i o n  s h o u ld  b e  m e a s u r e d  and h o w  r e s u l t s  
i n t e r p r e t e d ,  m a k e s  it e s s e n t i a l  to c o n s i d e r  the s a l i e n t  p o in ts  in th is  debate  
b e f o r e  p r e s e n t i n g  the p r o j e c t  r e s u l t s .
2II D E V E L O P M E N T  A N D  T H E  A S S E S S M E N T  O F  L E V E L S  O F  P R O T E I N  
E N E R G Y  M A L N U T R I T I O N  ( P E M )  W IT H IN  C O M M U N I T I E S
a) D e v e l o p m  ent
D e v e l o p m e n t  has  in p a r t  b e e n  c o n c e i v e d  o f  as the p la n n e d  a l t e r a t i o n  in 
the s t r u c t u r e  o f  p r o d u c t i o n  and e m p l o y m e n t  w i th in  a n a t ion  ( T o d a r o ,  1977).  
W h i le  p r e p o n d e r a n t l y  a n o t i o n  o f  e c o n o m i c  t h e o r i s t s ,  m o s t  c l a s s i c a l  
d e v e l o p m e n t  s t r a t e g i s t s  h a v e  b y  c o n s e n s u s  a d v o c a t e d  h i g h e r  l e v e l s  o f  
i n d u s t r i a l l y - b a s e d  e c o n o m i c  g r o w t h  to  b r i n g  about  the  l o n g - t e r m  i n c r e a s e  
in the p r o d u c t  o f  the c o m m u n i t y  ( W h i s s o n  et a l . 1981).  A  c o n c o m i t a n t  
r e l a t i v e  d e c l i n e  in the i m p o r t a n c e  o f  a g r i c u l t u r a l  p r o d u c t i o n  and e m p l o y m e n t  
c o n t r i b u t i o n s  to  the  e c o n o m y ,  and a r i s e  o f  in d u s t r i a l  and  s e r v i c e - r e l a t e d  
a c t i v i t i e s ,  s u p p o s e d l y  h e r a l d s  in an e r a  o f  b e t t e r  l e v e l s  o f  o v e r a l l  l i v in g  
with in  the  na t ion a l  c o m m u n i t y .  T h e  r e s u l t  o f  the i m p l e m e n t a t i o n  o f  t h e s e  ideas  
( v e r y  o f t e n  b y  s t r a t e g i s t s  v e r s e d  in  the n o r m s  o f  i n d u s t r i a l  e c o n o m i c s )  in 
d e v e l o p i n g  c o u n t r i e s  has  b e e n  the in s t i g a t i o n  o f  r a p i d  u r b a n i z a t i o n ,  s o m e  
i n d u s t r i a l i z a t i o n  and a p a r a l l e l e d  p a u c i t y  o f  a t ten t ion  to  a g r i c u l t u r a l  and 
r u r a l  d e v e l o p m e n t .  S e l e c t i v e  m i g r a t i o n  to  the  c i t i e s  ( G r e g g ,  1980) p a r a l l e l s  
the p r o c e s s  o f  c h a n g e  as o u t l in e d  a b o v e .  T h e  d i c h o t o m y  b e t w e e n  r u r a l  and 
u r b a n  e n v i r o n m e n t s  o v e r  t i m e  b e c o m e s  m o r e  m a r k e d  in  t e r m s  o f  s ta n d ar d s  
o f  l i v i n g  and the a c c e s s  to  the g o o d s  and s e r v i c e s  o f  the  s o c i e t y .  In s h o r t ,  
r u r a l  d e p r i v a t i o n  c o n t r a s t s  with r e l a t i v e  p r o s p e r i t y  in the  u r b a n  c o m m u n i t i e s .  
Job  e m p l o y m e n t  is  not a lw a y s  r e a d i l y  a v a i l a b l e  in the  u r b a n  a r e a s  but the 
u r b a n i t e s  r e m a i n  and m i g r a n t s  c o n t in u e  to  a r r i v e ,  w i l l i n g  to p l a y  the u r b a n  
l o t t e r y  g a m e  ( R id d e l l ,  1978) in p r e f e r e n c e  to  r e m a i n i n g  in  the  d o l d r u m s  o f  
r u r a l  p o v e r t y .
In South A f r i c a ,  the p o l i c y  o f  e c o n o m i c  g r o w t h  h as  b e e n  a p t ly  r e f e r r e d  
to as  a p o l i c y  o f  u r b a n  g r o w t h  ( B e k k e r ,  1980).  R u r a l  a r e a s  and t h o s e  
p e r i p h e r a l  to the c o r e  e c o n o m i c  z o n e s  h a v e  f e l t  the  ' b o o m '  in the f o r m  o f  
c o n s u m e r  p r i c e  i n c r e a s e s  with a r e l a t i v e l y  s m a l l e r  in f u s i o n  o f  i n c o m e  than 
that e x p e r i e n c e d  in  the c o r e  a r e a s .
A s  the p r o c e s s  o f  e c o n o m i c  d e v e l o p m e n t  u n d e r  c a p i t a l i s m  p r o c e e d s  in 
the South A f r i c a n  c a s e ,  so  t o o  h as  the  d i f f e r e n t i a t i o n  in p r o s p e r i t y  in 
g e o g r a p h i c a l  t e r m s  b e c o m e  m o r e  m a r k e d  b e t w e e n  the  c o r e  and p e r i p h e r y .  
L e v e l s  o f  c o m m u n i t y  h ea l th  in S o w e t o ,  f o r  e x a m p l e ,  have  s u p p o s e d l y  sh ow n  
i m p r o v e m e n t s  in the  la te  1970s .  P r i o r  to 1976 h igh  l e v e l s  o f  m a ln u t r i t i o n  
e x i s t e d  in S o w e to .  F o r  e x a m p l e ,  a s u r v e y  c o n d u c t e d  at D i e p k l o o f  found
366 p e r  cen t  o f  c h i l d r e n  a g e d  2 - 5  fa l l in g  u n d e r  the  3 p e r c e n t i l e  o f  the he ight  
f o r  a g e  B o s t o n  n o r m s  (W e s t c o t t  et a l . ,  1978).  R e c e n t  r e p o r t s  s u g g e s t  a 
r e l a t i v e l y  i m p r o v e d  s i tuat ion .  T h e  b l a c k  c o m m u n i t i e s  in  the E a s t e r n  
C a p e ,  both  u r b a n  and r u r a l ,  h a v e  r e c e i v e d  l i t t l e  s tudy  and so  c o m p a r a t i v e  
l e v e l s  o f  n u tr i t ion  a r e  r e l a t i v e l y  u n c e r t a i n .
It is  in the l ight o f  the  a b o v e  c o n te x t  that o n e  l o o k s  at n u t r i t i o n a l  l e v e l s  
in the  A l b a n y  M a g i s t e r i a l  D i s t r i c t  o f  the  E a s t e r n  C a p e ;  an e c o n o m i c a l l y  
d e p r e s s e d  r e g i o n  w h e r e  p o s s i b l y  l o w e r  l e v e l s  o f  o v e r a l l  n u tr i t i o n  a r e  l i k e l y  
to e x is t  than in a r e a s  o f  c o r e  e c o n o m i c  a c t iv i ty .
b) A s s e s s i n g  the D e g r e e  o f  P r o t e i n  E n e r g y  M a l n u t r i t i o n  ( P E M )  in  a
C o m m u n i t y
D i e t a r y  p a t t e r n s  a r e  an i n t e g r a l  p a r t  o f  a g r o u p ' s  c u l t u r e  (H unter ,  
1974). N u t r i t i o n a l  Stud ies  c a n  t h e r e f o r e  f o c u s  o n  d e f i c i e n c i e s  in t r a d i t i o n a l  
diet .  T h e r e  a r e ,  f o r  e x a m p l e ,  v i t a m i n  d e f i c i e n c i e s  l e a d in g  to  p e l a g r a  in 
c o r n - e a t i n g  s o c i e t i e s  and b e r i - b e r i  in r i c e - e a t i n g  s o c i e t i e s ,  o r  m i n e r a l  
i m b a l a n c e s  w h i c h  r e s u l t  in s u c h  c o n d i t i o n s  as  g o i t r e  o r  s i d e r o s i s  (H owe ,  
1976;  S c h i e l  and W e p f e r ,  1976).  A  m o r e  im p o r t a n t  g e n e r a l  s y n d r o m e  
with in  m a n y  g r o u p s  i s  that o f  p r o t e i n  e n e r g y  m a l n u t r i t i o n  ( P E M )  w h ich  
r e s u r l t s  in m a r a s m u s  o r  k w a s h i o r k o r .  T h e s e  v a r i o u s  f o r m s  o f  m a l ­
nutr i t ion  ca n  b e  p r e v e n t e d  in s e v e r a l  w a y s ,  a s s u m i n g  the r e l e v a n t  r e s o u r c e s  
a r e  a v a i la b l e  with in  the c o m m u n i t y  o r  to  the c o m m u n i t y .  N u tr i t i o n a l  
e d u c a t i o n  o f  p a r e n t s  ( e s p e c i a l l y  o f  the  m o t h e r )  c a n  l e a d  to  n ew  and i m p r o v e d  
eat ing habits  o f  the  c h i ld :  s u p p l e m e n t a r y  f e e d i n g  ( f o r  e x a m p l e ,  d r i e d  sk im  
m i lk )  and the  p r e v e n t i o n  o f  i n f e c t i o n  c a n  a l s o  i m p r o v e  the c h i l d ' s  nutr i t ion a l  
status (King,  1978).
C o m m u n i t y  l e a d e r s  and hea l th  a u t h o r i t i e s  c a n  p l a y  a s i g n i f i c a n t  r o l e  
in p r e v e n t i n g  m a ln u t r i t i o n  at th e  c o m m u n i t y  l e v e l  i f th e y  ca n  b e  in s t r u m e n t a l  
in having  funds  a l l o c a t e d  o r  m a k e  funds  a v a i l a b l e  f o r  s u c h  n u t r i t i o n a l ly  
r e l a t e d  p r o b l e m s .  A  k n o w l e d g e  o f  l e v e l s  o f  m a l n o u r i s h m e n t  in the 
c o m m u n i t y  is  im p o r t a n t  f o r  the  a c h i e v e m e n t  o f  s u c h  ends .  S t r a t e g ie s  
a v a i l a b l e  to c o m b a t  m a l n o u r i s h m e n t  sh o u ld  a l s o  b e  c o n s i d e r e d .  The  twin 
i s s u e s  o f  m e a s u r i n g  n u t r i t i o n  and c o n t e m p l a t i n g  a p p r o p r i a t e  s t r a t e g i e s  a r e  
c o v e r e d  in the f o l l o w i n g  s e c t i o n s .
1. P e r s o n a l  c o m m u n i t c a t i o n  with  D r  G. W h i te ,  S u p e r in te n d e n t ,  S e t t l e r s  
H o s p i t a l  G r a h a m s t o w n .
4T h e  M e a s u r e m e n t  o f  P r o t e i n  E n e r g y  M a l n u t r i t i o n
The  t e r m  ' p r o t e i n  e n e r g y  m a ln u t r i t i o n '  ( P E M )  r e f e r s  to a r a n g e  o f  
n u tr i t i o n a l  p r o b l e m s  o f  w h i c h  k w a s h i o r k o r  and  m a r a s m u s  a r e  the b e s t  
known.  P E M  is  m o s t  c o m m o n  in c h i l d h o o d  and is  r e s p o n s i b l e  f o r  the 
m a j o r i t y  o f  p a e d i a t r i c  h o s p i t a l  a d m i s s i o n s  th r o u g h o u t  A f r i c a ;  it is  a l s o  a 
m a j o r  c o n t r i b u t o r  to h igh r a t e s  o f  infant m o r t a l i t y ,  w h e t h e r  d i r e c t l y  o r  
i n d i r e c t l y  in a s s o c i a t i o n  with c o n c u r r e n t  i n f e c t i o n  (G ish ,  1975;  N e w m a n ,  
1980 ).
T h e r e  a r e  v a r i o u s  w a y s  o f  a s c e r t a i n i n g  l e v e l s  o f  m a ln u t r i t i o n  with in  a
c o m m u n i t y .  C h i l d r e n  m a y  b e  e x a m i n e d  b y  a d o c t o r  o r  t e a m s  o f  d o c t o r s .«
The p r o b l e m  h e r e  i s  that t h e r e  is a l i m i t e d  a v a i l a b i l i t y  o f  m e d i c a l
p r a c t i t i o n e r s  to c a r r y  out w i d e s p r e a d  c o m m u n i t y  e v a lu a t i o n s  o f  n u t r i t i o n a l
status .  In s te a d  a v a r i e t y  o f  m o r e  c o s t - e f f e c t i v e  m e t h o d s  a r e  u s u a l l y
2
e m p l o y e d .  U s i n g  s o m e  s p e c i f i e d  s u r v e y  s a m p l i n g  d e s i g n  , an u n b i a s e d  
s a m p l e  o f  the c o m m u n i t y  at r i s k  to m a ln u t r i t i o n  i s  ta k e n  and e i t h e r  a s e r i e s  
o f  m o r p h o l o g i c a l  m e a s u r e s  o r  a set  o f  a n t h r o p o m e t r i c  o n e s  a r e  c a r r i e d  
out on  the s a m p le .
M o r p h o l o g i c a l  m e a s u r e s  o f  P E M  in c l u d e  h a i r  and r o o t  shaft  d e v e l o p ­
m en t  as w e l l  as a v a r i e t y  o f  b i o c h e m i c a l  t e s t s  o n  u r i n e  and s e r u m  (N e w m a n ,  
1980). T h e s e  a p p r o a c h e s  a r e  h o w e v e r  s t i l l  l a r g e l y  in  the e x p e r i m e n t a l  
s ta ge  and a r e  not s u i tab le  f o r  u s e  in s i tu at ion s  w h e r e  l a r g e  s a m p l e s  o f  
c h i l d r e n  a r e  to b e  taken.  T h e  m o s t  im p o r t a n t  c u r r e n t  m e t h o d  o f  
m e a s u r i n g  c o m m u n i t y  n u tr i t i o n a l  status  r e l i e s  o n  a s e r i e s  o f  a n t h r o p o ­
m e t r i c  m e a s u r e s  s u ch  as w e ight  and he ight  f o r  a g e ,  w e ig h t  f o r  he ight ,  
s k in f o ld  t h i c k n e s s  and h e a d  and u p p e r - a r m  c i r c u m f e r e n c e .  The  p r o b l e m  
h e r e  is  that the  p r o p o r t i o n  o f  c h i l d r e n  at r i s k  to m a ln u t r i t i o n  t en d s  to 
v a r y  a c c o r d i n g  to  the  p a r t i c u l a r  m e a s u r e ,  o r  c o m b i n a t i o n  o f  m e a s u r e s  
u s e d .  F i g u r e  1 in d i c a t e s  that the f r e q u e n c y  o f  m a ln u t r i t i o n  d e t e c t e d  by  
d i f f e r e n t  a n t h r o p o m e t r i c  c r i t e r i a  c a n  v a r y  c o n s i d e r a b l y .
2. T he  s u r v e y  c a n  b e  o f  two  k inds  -  a c r o s s - s e c t i o n a l  s u r v e y  o r  a
l o n g i tu d in a l  on e .  The  f o r m e r  i s  a s u r v e y  to a s c e r t a i n  the  l e v e l  o f  
n u t r i t i o n  ( o r  w h a t e v e r  it is  that i s  to b e  m e a s u r e d )  at a p a r t i c u l a r  
po int  in t i m e ,  w h i le  the l a t t e r  c o n c e n t r a t e s  o n  f o l l o w i n g  the p r o g r e s s  
o f  a g r o u p  t h r o u g h  t i m e  to m o n i t o r  c h a n g e s  w h i c h  m a y  o c c u r .
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F i g u r e  1
A  f u r t h e r  c o m p l i c a t i o n  in the  u s e  o f  the  a b o v e  a p p r o a c h  is  that o f  the 
s t a n d a r d i z a t i o n  o f  m e a s u r e s  u s e d .  T he  B o s t o n  o r  H a r v a r d  n o r m s  ( N e l s o n ,  
1964) d e v e l o p e d  in the U. S. A.  h a v e  f o r  l o n g  b e e n  r e g a r d e d  as the s ta n d a r d  
aga inst  w h i c h  to  m e a s u r e  n u tr i t i o n a l  s tatus  in  any c o m m u n i t y .  A  g r o w i n g  
n u m b e r  o f  s c h o l a r s  and m e d i c a l  p r a c t i t i o n e r s  q u e s t i o n  the u s e  o f  n o r m s  
d e v e l o p e d  in the U n i te d  S tates  f o r  c o n d i t i o n s  in u n d e r d e v e l o p e d  c o u n t r i e s .  
The  c a l l  f o r  the d e v e l o p m e n t  o f  l o c a l  s t a n d a r d s  has  t h e r e f o r e  b e c o m e  a 
v e r y  s t r o n g  on e  (W a lk e r  and R i c h a r d s o n ,  1973;  W a t e r l o w ,  1977;  WHO, 
1976).
It is  the c o n t e n t i o n  o f  th is  p a p e r  that i n t e r n a t i o n a l l y  a c c e p t e d  s ta n d a r d s  
su ch  as  the B o s t o n  s c a l e s  c a n  b e  u s e d  e f f e c t i v e l y  in  South A f r i c a .  W o r k  
done b y  Dr T r u d i  T h o m a s  in the C i s k e i  o n  a g r o u p  o f  b l a c k  c h i l d r e n  u n d e r  
the a g e  o f  5 y e a r s  has  sh o w n  that 51 p e r  cent  o f  t h o s e  c h i l d r e n  with m i l d  
m a ln u t r i t i o n  who  w e r e  not a d m i t t e d  to  h o s p i t a l  (i. e. t h o s e  who  f e l l  b e l o w  
the t h i r d  p e r c e n t i l e  o f  the B o s t o n  w e ig h t  f o r  a g e  s c a l e )  had  d ie d  with in  s ix  
w e e k s  ( T h o m a s ,  1978).  F u r t h e r m o r e ,  D r  T h o m a s  has  d e m o n s t r a t e d  that 
c h i l d r  en s u f f e r i n g  f r o m  k w a s h i o r k o r  and fa l l in g  u n d e r  o r  a p p r o x i m a t i n g  
the th i r d  c e n t i l e  o f  the  B o s t o n  w e ight  f o r  a g e  s c a l e ,  w i l l  r e s p o n d  to 
t r e a t m e n t  and w hen  f u l l y  r e c o v e r e d  fa l l  at o r  n e a r  to the  B o s t o n  50 c e n t i l e :  
u n d e r  c o n d i t i o n s  o f  a d e qu a te  n u tr i t i o n  the a n t h r o p o m e t r i c  d i m e n s i o n s  o f  
b la c k  c h i l d r e n  a p p e a r  to b e  l i t t le  d i f f e r e n t  to t h o s e  c h o s e n  to he lp  c r e a t e
6the B o s t o n  n o r m s .
N u m  e r o u  s o t h e r  a u t h o r i t i e s  in South A f  r i c a  a l s o  c a l l  f o r  the u s e  o f
4i n t e r n a t i o n a l l y  a c c e p t e d  s t a n d a r d s .  T h e r e  i s  a d a n g e r  that a t t e m p ts  to 
c r e a t e  l o c a l  s ta n d a r d s  m a y  b e  v i e w e d  with in  the in t e r n a t i o n a l  c o m m u n i t y  
as  a t t e m p ts  to v a l id a te  l o w e r  l e v e l s  o f  n u t r i t i o n  f o r  ' n o n - w h i t e '  c h i l d r e n  
not in k e e p i n g  with t h e i r  o b v i o u s  g e n e t i c  p o t e n t ia l  to r e a c h  g r o w t h  
c o m m e n u r a t e  with  that o f  w h i te  South A f r i c a n  c h i l d r e n .  F u r t h e r m o r e  as 
M o o s a  and o t h e r s  have  d e m o n s t r a t e d  ( L o r a i n e ,  1981; M o o s a  and C o o v a d i a ,  
1981) t h e r e  is  s u f f i c i e n t  e v i d e n c e  in South A f r i c a  o f  m a l n o u r i s h m e n t  -  the 
p r o b l e m  is  o n e  l e s s  o f  ' c o n j u r i n g '  up n e w  s t a n d a r d s ,  but r a t h e r  o n e  o f  
i s o l a t i n g  in d iv id u a ls  o r  g r o u p s  at g r e a t e r  r i s k  to b e i n g  m a l n o u r i s h e d  u s i n g  
a l r e a d y  e s t a b l i s h e d  s t a n d a r d s .
T h e  C h o i c e  o f  A n t h r o p o m e t r i c  M e a s u r e s
T h e  f o l l o w i n g  d i s c u s s i o n  b r i e f l y  o u t l in e s  t h r e e  m e a s u r e s  u s e d  to a s s e s s
g r o w t h  in c h i l d r e n  and h e n c e  to s p e c i f y  n u t r i t i o n a l  s ta tus .  T h e s e  m e a s u r e s
a r e  w e ig h t  f o r  a g e ,  he ight  f o r  a g e  and w e igh t  f o r  he ight .
T h e  w e ight  f o r  a g e  m e a s u r e  is  u s e d  to s p e c i f y  p r e s e n t  n u t r i t i o n a l
s tatus ;  c h i l d r e n  fou n d  to b e  u n d e r  the 3 c e n t i l e  o f  th is  B o s t o n  s c a l e  a r e  at
5r i s k  to b e in g  m a l n o u r i s h e d  in the s h o r t  t e r m .  T h is  t h i r d  c e n t i l e  o r  80 
p e r  cent  o f  e x p e c t e d  w e ight  i s  the  cut o f f  po int  f o r  k w a s h i o r k o r  (i. e. t h o s e  
s u f f e r i n g  e s s e n t i a l l y  f r o m  a p r o t e i n  d e f i c i e n c y ) .  T h o s e  c h i l d r e n  who fa l l  
b e l o w  60 p e r  cent  o f  t h e i r  e x p e c t e d  w e ig h t  a r e  in all  p r o b a b i l i t y  m a r a s m i c  
(i. e. s u f f e r  f r o m  both  p r o t e i n  and c a l o r i e  d i f i c i e n c i e s ). F i g u r e  2 i n d i c a t e s  
the  sa l i e n t  f e a t u r e s  o f  the w e igh t  f o r  a g e  c h a r t .
3. P e r s o n a l  c o m m u n i c a t i o n  with  Dr  T .  T h o m a s ,  C e c i l i a  M a k iw a n e  H o s p i t a l ,  
M d a n t s a n e ,  C i s k e i .
4. P e r s o n a l  c o m m u n i c a t i o n  with  P r o f e s s o r  K e e b l e  and D r  M ann,  R e d  C r o s s  
M e m o r i a l  H o s p i t a l ,  C a p e  T o w n ;  P r o f e s s o r  M o o s a  and  Dr C o o v a d i a ,  
U n i v e r s i t y  o f  N ata l  M e d i c a l  S c h o o l .
5. It sh o u ld  b e  noted  that a c c o r d i n g  to  the  t h e o r e t i c a l  n o r m a l  d i s t r i b u t i o n ,  
the m a j o r i t y  o f  c a s e s  i n v o l v e d  w i l l  a p p r o x i m a t e  the m e a n  v a lu e  c l o s e l y .  
R o u g h l y  68 p e r  cent  o f  a l l  v a l u e s  w i l l  b e  f o u n d  w ith in  o n e  s t a n d a r d  
d e v ia t i o n a l  unit e i t h e r  s id e  o f  the m e a n ;  95 p e r  cen t  o f  a l l  v a l u e s  with in
2 s t a n d a r d  d e v i a t i o n s  and 99 p e r  cent  w ith in  3 s t a n d a r d  d e v i a t i o n a l  units .  
It f o l l o w s  that in any p o p u l a t i o n  o r  s a m p l e ,  o n e  c a n  e x p e c t  s o m e  c a s e s  
to fa l l  b e y o n d  the m a j o r i t y  o f  v a l u e s .  A  p e r c e n t a g e  o f  c h i l d r e n  fa l l in g  
b e l o w  the t h i r d  p e r c e n t i l e  c a n  t h e r e f o r e  b e  ' n o r m a l '  r a t h e r  than m a l ­
n o u r i s h e d  a c c o r d i n g  to the  t h e o r y  o f  p r o b a b i l i t y  -  th e y  m a y  s i m p l y  be  
c h i l d r e n  l ight f o r  th e i r  age .
7BOSTON GROWTH CHART: WEIGHT AGAINST AGE
L o n g  t e r m  m a ln u t r i t i o n  o r  s tunted  g r o w t h  is  m e a s u r e d  u s i n g  height  
f o r  a g e  m e a s u r e s .  T h is  s c a l e  i s  i n d i c a t i v e  o f  the  l o n g  t e r m  e n v i r o n m e n t a l  
c o n d i t i o n s  in w h ic h  the  c h i ld  has  g r o w n  up.  The  t h i r d  c e n t i l e  is  a ga in  the 
c r i t i c a l  c u t - o f f  p o in t  ( F i g u r e  3).
BOSTON GROWTH CHART: 
HEIGHT AGAINST AGE
F i g u r e  3
8The  W o r l d  H ea lth  O r g a n i z a t i o n  (W HO,  1976) ,  the  U nited  States  
D e p a r t m e n t  o f  H ea l th ,  E d u c a t i o n  and W e l f a r e  (1977) and v a r i o u s  m e d i c a l  
p e r s o n n e l  (K e e t ,  et a l . , 1970; W a t e r l o w ,  1972; L o w e n s t e i n  and P h i l l i p s ,
1973;  B r o o k e n s ,  1974; S h ak ir  and M o r l e y ,  1974;  W a t e r l o w ,  et a l . , 1977;  and 
H a m i l l ,  et a h , 1979) a d v o c a t e  the u s e  o f  a g e  in d ep en d en t  m e a s u r e s  when 
a g e  i s  not a v a i l a b l e  e. g. w e ig h t  f o r  h e ight ,  s k in f o ld  t h i c k n e s s  and u p p e r -  
a r m  c i r c u m f e r e n c e .  W e igh t  f o r  he ight  h as  b e e n  w i d e l y  u s e d  as  an i n d i c a t o r  
o f  the p r e s e n t  s ta te  o f  n u t r i t i o n  r a t h e r  than l o n g - t e r m  m a ln u t r i t i o n  as 
s u p p l i e d  by  height  f o r  a g e  ( F i g u r e  4).  It h as  the  a d v a n ta g e  o f  b e in g  n e a r l y  
indepen den t  o f  age  b e t w e e n  o n e  and ten y e a r s .  " W e i g h t  f o r  he ight  is  p r o b a b l y  
a l s o  r e l a t i v e l y  indepen den t  o f  e thnic  g r o u p , . . "  ( W a t e r l o w ,  1977)
BOSTON GROWTH CHART: WEIGHT AGAINST HEIGHT
In c o n s i d e r i n g  the m e a s u r e s  to b e  e m p l o y e d  f o r  the  p r e s e n t  s u r v e y ,  
the u r g e n c y  to  a s s e s s  the n u tr i t i o n a l  s tatus  in the  s tudy  a r e a  p r e c l u d e d  the 
u s e  o f  a w id e  r a n g e  o f  i n d i c a t o r s .  It w a s  t h e r e f o r e  d e c i d e d  to u s e  t h e s e  
t h r e e  m e a s u r e s  b e c a u s e  o f  t h e i r  ap p aren t  a c c e p t a b i l i t y  b y  r e s e a r c h e r s  in 
g e n e r a l  and the  e a s e  with w h i c h  the data  c o u l d  b e  c o l l e c t e d .  M e a s u r e s  
su ch  as  s k in f o ld  t h i c k n e s s  a r e  m o r e  d i f f i c u l t  to m a k e  and s p e c i a l  eq u ip m e n t  
(in th is  c a s e  c a l l i p e r s )  and k n o w l e d g e  a r e  n e e d e d .
S t r a t e g i e s  to I m p r o v e  C o m m u n i t y  N u tr i t i o n a l  L e v e l s
A s  in d i c a t e d  e a r l i e r ,  K in g  (1978) a d v o c a t e s  e d u c a t i o n ,  s u p p l e m e n t a r y  
f e e d i n g  and the p r e v e n t i o n  o f  i n f e c t i o n  as m e a n s  o f  c u r t a i l i n g  m a ln u tr i t io n .
9S avage  (1978) r e f e r r i n g  to  the  r e c o m m e n d a t i o n  o f  the G lu c k m a n n  c o m m i s ­
s ion ,  sh o w s  h o w  l e v e l s  o f  n u t r i t i o n  a m o n g  p o o r  w h i tes  a f t e r  W o r l d  W a r  II 
w e r e  r a i s e d  th r o u g h  the  i n t e r p l a y  o f  a n u m b e r  o f  v a r i a b l e s  in c lu d in g  a 
p o l i c y  o f  a c t i v e l y  e n c o u r a g i n g  the  u r b a n i z a t i o n  o f  th i s  g r o u p  as w e l l  as  
i n t r o d u c in g  s u p p l e m e n t a r y  f e e d i n g  s c h e m e s  in  a l l  w h i te  s c h o o l s .  T o d a y  
m a ln u t r i t i o n  is  r a r e  a m o n g  the w hi te  g r o u p ,  i n t r i n s i c a l l y  b e c a u s e  the c y c l e  
o f  p o v e r t y  in w h i c h  t h e y  m o v e d  w as  b r o k e n .  S i m i l a r l y ,  s i n c e  this p a p e r  is  
c o n c e r n e d  e s s e n t i a l l y  with n u t r i t i o n a l  status  in b l a c k  c o m m u n i t i e s ,  it m a y  
be  a r g u e d  at th is  po int  that e d u c a t i o n a l  p r o g r a m m e s  and f e e d i n g  s c h e m e s  
m a y  w e l l  b e  i m p o r t a n t  i n s t r u m e n t s  f o r  b r i n g i n g  about i m p r o v e d  c o n d i t i o n s  
in the s h o r t  t e r m .  W i d e r  r e a c h i n g  s o c i o - e c o n o m i c  and p o l i t i c a l  d e v e l o p ­
m ent  a r e  the  k e y  to  the  l o n g - t e r m  u p s w in g  in n u tr i t i o n a l  l e v e l s  in t h o s e  
c o m m u n i t i e s .
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III THE F O R M U L A T I O N  O F  A  R E S E A R C H  H Y P O T H E S I S  F O R  T H E  S T U D Y
Dr J. D. K r y n a u w ,  R e g i o n a l  D i r e c t o r  o f  H ea l th  S e r v i c e s ,  E a s t e r n  
C a p e ,  s p e c i f i e d  the f o l l o w i n g  c o n d i t i o n s  f o r  the  r e s e a r c h :
1. T he  r e s e a r c h  p r o g r a m m e  s h o u ld  l e a d  to  d e f in in g  c o m m u n i t i e s  in the 
g r e a t e s t  n e e d  o f  a d d i t io n a l  a s s i s t a n c e .  It is  a s s u m e d  that the  p r o j e c t  
w ou ld  l e a d  to the  in s t i tu t io n  o f  p r o g r a m m e s  to  r e c t i f y  s e r i o u s  m a l -  
n o u r i s h m e n t  in the c o m m u n i t i e s  so  d e f in ed .
2. The  c o m m u n i t y  to b e  s u r v e y e d  sh ou ld  b e  the  s c h o o l  en trants  f o r  al l 
p r i m a r y  s c h o o l s  f o r  1980 in bo th  the r u r a l  and u r b a n  a r e a s  o f  the 
A l b a n y  M a g i s t e r i a l  D i s t r i c t .
3. It is  v i ta l  to k n o w  the n u tr i t i o n a l  s tatus  o f  the  p r e - s c h o o l  ch i ld  s i n c e  
t h o s e  c h i l d r e n  l e s s  than 5 y e a r s  o f  age  a r e  at g r e a t e r  r i s k  to n u t r i t i o n a l ly  
r e l a t e d  d i s e a s e s  and  m o r t a l i t y  than o l d e r  c h i l d r e n .  T i m e  c o n s t r a i n t s  
m a k e  it n e c e s s a r y  to m e a s u r e  n u tr i t i o n a l  s ta tus  o f  s c h o o l  en trants  (6 
y e a r s  o r  o l d e r )  and to in fe r  the  n u tr i t i o n a l  s tatus  o f  p r e - s c h o o l  c h i l d r e n  
f r o m  t h e s e  r e s u l t s .  T o  do this  it m u s t  b e  a s s u m e d  that w e ight  f o r  age
is an a c c e p t a b l e  m e a s u r e  o f  n u t r i t i o n a l  s tatus  o f  s c h o o l  en tra n ts .  If it 
ca n  b e  sh ow n  that a c o r r e l a t i o n  e x i s t s  b e t w e e n  w e ight  f o r  a g e  and he ight  
f o r  age  ( l o n g - t e r m  n u tr i t i o n a l  s tatus)  o f  s c h o o l  en tran ts  then  he ight  f o r  
a g e  w i l l  b e  a u s e f u l  i n d i c a t o r  o f  the n u tr i t i o n a l  status o f  p r e - s c h o o l  
c h i l d r e n .
On the b a s i s  o f  the  a b o v e  p o in t s  and  the  p r e c e e d i n g  d i s c u s s i o n  o f  the 
m e a s u r e m e n t  o f  n u t r i t i o n a l  s ta tus ,  the f o l l o w i n g  r e s e a r c h  h y p o t h e s i s  w as  
f o r m u l a t e d : -
On the a s s u m p t i o n  that w e ight  f o r  age  o n  the B o s t o n  S c a l e  is  the 
s t a n d a r d  m e a s u r e  o f  n u t r i t i o n a l  s ta tus ,  he ight  f o r  a g e  o f  e a r l y  s c h o o l  
c h i l d r e n  ( 6 - 8  y e a r s  o f  age )  i s  a u s e f u l  i n d i c a t o r  f o r  i d e n t i f y in g  c h i l d r e n  
a n d / o r  c o m m u n i t i e s  in  g r e a t e r  n e e d  o f  a d d e d  n u t r i t i o n  with r e g a r d  to 
the n u tr i t i o n a l  status o f  the  p r e - s c h o o l  ch i ld .
IV T H E  S T U D Y  A R E A  A N D  T H E  D E T E R M I N A T I O N  O F  T H E  S A M P L E
T h e  Study A r e a
The  Study a r e a ,  F i g u r e  5,  c o m p r i s e s  the  A l b a n y  M a g i s t e r i a l  D i s t r i c t ,  
an a r e a  o f  a p p r o x i m a t e l y  4 406  k i l o m e t r e s .  F i g u r e s  7(a)  and 7(b)  p r o v i d e  an 
i m p r e s s i o n  o f  the B l a c k  p o p u l a t i o n  o f  A l b a n y  as  c a l c u l a t e d  o n  the b a s i s  o f  
the 1980 c e n s u s  ( T r u u ,  1981).  T h e  d i f f e r e n c e s  b e t w e e n  the u r b a n  and r u r a l  
p o p u la t i o n  p y r a m i d s  sh o u ld  b e  noted .  T h e  t o ta l  n u m b e r  o f  b l a c k  s c h o o l  
c h i l d r e n  in the A l b a n y  m a g i s t e r i a l  d i s t r i c t  in 1979 w a s  14 913 o f  w h om  
2 609 w e r e  in Sub A  and 2 321 w e r e  in  Sub B. T h e  s a m p l e ' f r o m  the p r e s e n t  
s u r v e y ,  3 171, t h e r e f o r e  r e p r e s e n t s  a p p r o x i m a t e l y  98 p e r  cent  (2 554) o f  
the c h i l d r e n  in  Sub A  and 27 p e r  cent  (619)  o f  the c h i l d r e n  in Sub B.
The  d i s t r i c t  l a c k s  any l a r g e  s c a l e  in d u s t r i a l  a c t i v i t y .  It is  f a i r l y  
t y p i c a l  o f  the r e s t  o f  the E a s t e r n  C a p e ,  w h i c h  m a y  b e  r e g a r d e d  as an 
e c o n o m i c a l l y  d e p r e s s e d  r e g i o n .  T h e  a r e a  is  e s s e n t i a l l y  a w h i te  f a r m i n g  
o n e ,  with a n u m b e r  o f  m i n o r  s e r v i c e s  c e n t r e s  l o c a t e d  w i th in  its  p r e c i n c t s .  
T h e s e  c e n t r e s  a r e  r e g a r d e d  as  'u r b a n '  f o r  the p u r p o s e s  o f  th is  s tudy 
( F i g u r e s  5 and 6).
The  S a m p le
T h e  d i s t r i b u t i o n  o f  b l a c k  s c h o o l s  in the  m a g i s t e r i a l  d i s t r i c t  ( F i g u r e s  
5 and 6) r e f l e c t s  the  p o p u l a t i o n  d i s t r i b u t i o n  o f  b l a c k s .  T h e  h e a v i e s t  c o n ­
c e n t r a t i o n  o f  r u r a l  b l a c k  s c h o o l s  i s  to  b e  f o u n d  in  the S i d b u r y  -  S e v e n  
F o u n ta in s  a r e a  o f  the C o a s t a l  L o w la n d .  S c h o o l s  a r e  f a r  m o r e  w i d e l y  i n t e r ­
s p e r s e d  in the F i s h  R i v e r  v a l l e y  a r e a .  In a l l ,  78 f a r m  s c h o o l s  s e r v e  the 
r u r a l  a r e a s  and a to ta l  o f  15 b l a c k  c o m m u n i t y  and p r i v a t e  s c h o o l s  a r e  fou n d  
in G r a h a m s t o w n ,  R i e b e e c k  E a s t  ( R i e b e e k - O o s  in F i g u r e  5) (1) and 
A l i c e d a l e  (1).
T h e  p r i m a r y  s c h o o l s  p r o v i d e d  the c a p t i v e  p o p u l a t i o n  f o r  the s u r v e y .
A l l  c h i l d r e n  f r o m  Sub A  and c h i l d r e n  up to  and  in c l u d i n g  8 y e a r s  o f  age  
in Sub B w e r e  s u r v e y e d  in 7 1 o f  the p o s s i b l e  93 s c h o o l s  h o u s i n g  Sub A  and 
B p u p i l s ,  a 76 p e r  cent  s a m p l e  o f  the  r e l e v a n t  s c h o o l s .
*1h-*‘
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R U R A L  F A R M  S C H O O L S ,  A L B A N Y  M A G I S T E R I A L  D IS T R IC T
Map No. S c h o o l M ap  N o . S c h o o l
1. M a n l e y  F la t s 40. H igh lands
2. F r a s e r ' s  C a m p 41. L o s t  H o r i z o n
3. H u n tsh oek 42. B u s h  Halt
4. Q h a m a n a 43. P r o c t o r s  f o n te in
5. B l y d e m o e d 44. S w e e t k l o o f
6. Ap ex 45. E a g l e ' s  C r a g g
7. S p i tskop 46. M a c b e t h
8. G l e n d o w a n 47. L i l y  V a l l e y
9- Connaught 48. S id b u r y
10. F o r t  B r o w n 49. B e a c o n  Hil l
11. B u c k la n d s 50. B o l t o n  W o o d s
12. K o o n a p 51. L i n d i l e
13. B r a n d e s t o n 52. G u s h ' s  B r i d g e
14. D o u g la s  H e igh ts 53. B o l t o n
15. The  F o r t 54. S e v e n  F o u n ta in s
16. K a m l e b a 55. W o o d b u r y
17. S iq ith in i 56. K o m  g h a s m o n d
18. Thur  s f o r d 57. G r a p e v a l e
19. R o c k h u r  st 58. A l t o n  G r a n g e
20. T a b l e  Hi l l 59. K l i p k l o o f
21. S la a ik r a a l 60. S u p las i
22. T a b l e  F a r m  South 61. M a r lu
23. A m a f i y a 62. N a z a a r
24. A t h e r s t o n e 63. N c a z a n a
25. V a a le k a n s 64. U i tk o m  s
26. T h o r n  K l o o f 65. T h o r n  G r o v e
27. T h o r n  P a r k 66. S h a r o n
28. C a r l i s l e  B r i d g e 67. S h o r t la n d s
29- T e a fo n te in 68. N e w  Y e a r  P a r k
30. W i l l o w f o u n t a in 69. L y n e r e s t
31. M i t f o r d  P a r k 70. H o p e  F ou n ta in
32. R o o d e k r a n z 71. Mount P l e a s a n t
33. K h a l ip h a 72. S a le m
34. N u w e r u s 73. P a t r i c k ' s  K l o o f
35. D o r i n g k o m 74. K w a  M h a la
36. C o l d s p r i n g s 75. F  a r m  e r f i e l d
37. L o th ia n s 76. B e g e l l e y
38. G le n  L e a 77. M o s s l a n d s
39- B a l t r a s n a 78. B r  a k k l o o f
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V THE R E S E A R C H  M E T H O D O L O G Y  
P r e l i m i n a r y  I n v e s t i g a t i o n s
P r e l i m i n a r y  v i s i t s  to s c h o o l s  in the S ev en  F ounta ins  and G r a h a m s t o w n  
a r e a s  s u g g e s t e d  that a n u m b e r  o f  p r o b l e m s  m ight  a r i s e  in the e x e c u t i o n  o f  
the su r v e y .
1. V e r y  f e w  c h i l d r e n  a p p e a r e d  to p o s s e s s  b i r th  o r  b a p t i s m a l  c e r t i f i c a t e s .  
The  c h i l d r e n  did not a p p e a r  to b e  ab le  to state  t h e i r  ow n  ages  
c o r r e c t l y .  A g e s  o f  c h i l d r e n  g iven  in the s c h o o l  r e g i s t e r  a l s o  a p p e a r e d ,  
in m a n y  in s t a n c e s ,  to b e  u n r e l i a b l e ,  the s c h o o l  t e a c h e r  v e r y  o f ten  
'g i v in g '  the ch i ld  a date  o f  b i r th ,  w hen  no c e r t i f i c a t e  w as  a v a i la b le .  T h is  
a p p e a r e d  to be  a m o r e  s e r i o u s  p r o b l e m  in the r u r a l  a r e a s  than in the 
G r a h a m s t o w n  s c h o o l s .  The  c o l l e c t i o n  o f  age  data e s s e n t i a l  to tes t ing  
the h y p o th e s i s  t h e r e f o r e  s e e m e d  to p o s e  d i f f i c u l t i e s .
2. The apparent  age  o f  c h i l d r e n  e n te r in g  s c h o o l  s e e m e d  to b e  h igher  than 
e x p e c te d .  O f f i c i a l l y  c h i l d r e n  a g e d  6 , 2 5  y e a r s  in 1980 ( 6 , 5 0  y e a r s  in 
1979) and o l d e r  m a y  attend s c h o o l .  P r e l i m i n a r y  s a m p l in g  s u g g e s te d  
that the a v e r a g e  age  o f  Sub A  pu p i l s  m a y  be  as high as 8 o r  9 y e a r s  o f  
age .  S in ce  the b r i e f  r e q u i r e d  6, 7 and 8 y e a r  o ld  c h i l d r e n  to  be  s u r v e y e d ,  
it was  d e c i d e d  to s t ipulate  the p o p u la t ion  f o r  the s u r v e y  as  all  c h i l d r e n
in Sub A  and c h i l d r e n  8 o r  under  a c c o r d i n g  to b i r th  c e r t i f i c a t e s ,  
r e g i s t e r s ,  o r  the t e a c h e r ,  in Sub B. In this  w ay  it was  h o p e d  to s u r v e y  
m o r e  young  c h i l d r e n  than w ou ld  have  b e e n  the c a s e  i f  o n ly  s c h o o l  
e n t e r e r s  8 y e a r s  o r  y o u n g e r  w e r e  s u r v e y e d .
The Data
E s s e n t ia l  data to tes t  the h y p o t h e s i s  w e r e  he ight ,  we ight  and age.
Other data r e g a r d e d  as im p o r ta n t  in shedd ing  l ight on  the a b o v e  v a r i a b l e s  
w e r e  a lso  c o l l e c t e d . ^  Inc luded  w as  in f o r m a t i o n  r e g a r d i n g  w h om  the ch i ld  
r e s i d e d  with:  both  p a r e n t s ,  o n e  p a r e n t ,  g r a n d p a r e n t s  o r  o th e r  p e o p le .  The 
l e v e l  o f  c a r e  and nutr i t ion  o f  the c h i ld  m a y  w e l l  be  a r e f l e c t i o n  o f  who l o o k s
6- The u s e  o f  th e s e  add i t ion a l  v a r i a b l e s  do not he lp  test  the r e s e a r c h
h y p o t h e s i s .  R a t h e r ,  a m o r e  in d u c t iv e  a p p r o a c h  w as  u s e d  h e r e  in an 
attempt to p r o b e  p o s s i b l e  v a r i a b l e s  w h ich  w ou ld  be l inked  to the c h i ld ' s  
nutr i t iona l  status.  It m ust  be  r e m e m b e r e d  that this  r e s e a r c h  w as  s e e n  
as a p i lo t  s u r v e y  f o r  a m u c h  l a r g e r  p r o j e c t .
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after  h i m / h e r .  The ident i f i ca t ion  o f  BCG (B i s i l l e  C a lm et te  Gu€r in  i n o c u ­
lation) m a rk s  on the ch i ld  a l so  suggests  a r e a s  w h e re  health s e r v i c e s  are  
m o r e  e f f e c t iv e ,  those  a r e a s  w h e r e  l a r g e  n u m b e rs  o f  c h i ld r e n  a r e  not 
inocu la ted  be ing  a r e a s  w h e re  c h i ld r e n  a re  at g r e a t e r  r i s k  to T. B.
The  b r i e f  inc luded  a re q u e s t  to d i f fe rent iate  the pupi ls  a c c o r d i n g  to 
sex  and to s t ra t i fy  the s u r v e y  into ru r a l  and urban  a r e a s .  G rah am stow n ,  
A l i c e d a le  and R i e b e e c k  East  w e r e  taken as 'u rban '  a re a s  s in ce  they had 
la r g e  c o m m u n i ty  s c h o o l s .  H ow e v e r  it is doubtful  whether  A l i c e d a l e  and 
R i e b e e c k  East  s c h o o l s  can be r e g a r d e d  as p u r e ly  urban  s c h o o l s .  The ir  
t r ibutary  a r e a s  wil l  m o s t  c e r ta in ly  c o m p r i s e  c h i ld r e n  f r o m  surrounding  
f a r m s  as wel l  as ch i ld r e n  f r o m  the towns .
A  fur ther  p r o v i s o  o f  the b r i e f ,  a l r e a d y  m ent ioned ,  was  that an 
attempt be m ade  to i s o la te  a r e a s  o f  g r e a t e r  than a v e r a g e  need  in the 
com m unity .  Data f o r  the ru r a l  f a r m  s c h o o l s  w e r e  c o l la te d  a c c o r d i n g  to 
three  re g io n s  which  might p r o v e  s ign i f i can t ly  d i f ferent  to one  another in 
t e r m s  o f  the nutri tional status o f  the ir  inhabitants.  T h e s e  re g i o n s  a r e : -
(1) The F ish  R i v e r  V a l ley
(2) The Upland A r e a
(3) The C oa s ta l  Low land
T h e s e  r e g io n s  within the A lban y  M a g i s t e r ia l  D is t r i c t  are  ind icated  
in F ig u r e  5. A fourth  c a t e g o r y  e s ta b l i sh e d  was  that o f  c o m m u n i t y  s c h o o l s  
which  a r e  l o c a t e d  in 'u rban '  a r e a s .  T h e s e  inc luded  the s c h o o l s  in- 
G raham stow n ,  R i e b e e c k  East  and A l i c e d a l e  as m en t ioned  above .  A 
d i s c u s s i o n  o f  the quest ion n a ire  u s e d  and the q u es t ion n a ire  i t s e l f  can  be 
found in A ppend ix  2.
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VI THE SURVEY RESULTS
Stat is t ical  A n a ly s i s ;  An O v e r v i e w
The fo l l ow in g  d e s c r i p t iv e  ana lys is  o f  the data was undertaken.
i) A ge
P e r h a p s  the g rea tes t  p r o b l e m  to a s u r v e y  o f  nutrit ion o f  b lack  ch i ld r en  
using weight and height m e a s u r e m e n t s  against age  m a y  be the inabi l i ty  to 
s e c u r e  b ir th  o r  bapt ism al  c e r t i f i c a t e s .  Throughout  the s u r v e y  a r e a ,  the 
p e r c e n ta g e  o f  ch i ld r e n  who p r o d u c e d  c e r t i f i c a t e s  was low. A  total  o f  156 
(4, 9%) out o f  3 171 ch i ld r e n  has b irth  c e r t i f i c a t e s .  A fur ther  73 (2, 3%) had 
bapt ism al  c e r t i f i c a t e s .  2 942 ( 9 2 ,8 % )  ch i ld r e n  p r o d u c e d  no b irth  o r  
bapt ism al  c e r t i f i c a t e s .  In the urban c o m m u n i t y  s c h o o l s  only Tantyi  P r i m a r y  
School  p r o d u c e d  c e r t i f i c a t e s  in any quantity.  In the o ther  com m u n i ty  s c h o o l s  
the h e a d m a s t e r s  o r  h e a d m i s t r e s s e s  in s is ted  that they had had their  t e a c h e r s  
obtain b irth  c e r t i f i c a t e s  b e f o r e  f i l l ing  in t h e c h i l d ' s  age on the r e g i s t e r
The r e a l i z a t i o n  that to a s c e r t a i n  age  without c e r t i f i c a t e s  was di f f icult  
and that the age  g iven  by  the c h i ld r e n  was not l ike ly  to p r o v e  sa t i s fa c to ry ,  
re su l ted  in attempts  be ing  m ade  to a s s e s s  the age o f  c h i ld r e n  by  us ing  the 
eruption o f  teeth as a guide line .  Dr P.  L. Quinet,  State Dentist  in 
G raham stow n,  outl ined how such  a p r o c e d u r e  b a s e d  on M a y e r s  (1973) 
could  be adopted  by the s u r v e y  t e a m s .  This  m ethod  o f  a s s e s s i n g  age  was 
adopted a fter  the s u r v e y  began  and it t h e r e f o r e  t e s te d  on ly  the G raham stow n  
C om m u n ity  S ch o o l s  and s o m e  o f  the fa r m  s c h o o l s  in the C oa s ta l  Lowland.
The va l id i ty  o f  this m ethod  s e e m e d  so dubious that th e re  is l itt le  n e c e s s i t y  
to outl ine the resu l t s  in detail .  While pro v id in g  a rough  indicat ion  o f  a 
c h i ld ' s  age,  the u se  o f  this m ethod  to p r o v id e  a s u r r o g a te  fo r  c e r t i f i e d  age 
is not f e a s ib le .  The e ffect  o f  the nutri tional status o f  the chi ld  on the timing 
o f  the eruption was uncerta in .  F u r t h e r m o r e  whi le  a m e a n  age cou ld  be 
a s c e r ta in e d  f o r  the eruption o f  s p e c i f i c  teeth (e. g. a p r e  m o la r )  a wide 
deviat ion about the m ea n  (up to 6 months  in s o m e  c a s e s )  m ade  it im p o s s ib l e  
to state a c h i ld ' s  age p r e c i s e l y .
T h e r e  was an a lm o s t  p e r f e c t  c o r r e l a t i o n  betw een  c e r t i f i c a te  age and 
r e g i s t e r  age  o f  pupi ls  at the Tantyi  Schoo l ,  G raham stow n .  Since  no 
c e r t i f i c a te s  w e r e  p r o d u c e d  at the o ther  c o m m u n ity  s c h o o l s  c o r r e la t i o n s  
between  c e r t i f i c a te  and r e g i s t e r  age cou ld  not be obtained.  On the
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assum ption  that the t e a c h e r s  in the co m m u n i ty  s c h o o l s  had seen  the 
c e r t i f i c a te d  age  o f  the ir  pupi ls ,  the r e g i s t e r  age  in G ra h a m sto w n  m a y  be 
a re a so n a b le  e s t im ate  o f  the c e r t i f i c a t e  age.  On the fa r m  s c h o o l s  c e r t i f i c a te s  
are  s im p ly  not ava i lab le  (as o p p o s e d  to G ra h a m stow n  w h e r e  they p r o b a b ly  
are)  and the s u r v e y  te a m s  noted ev iden ce  to suggest  that in m any  c a s e s  ages  
had been  ' invented '  f o r  the ch i ldren .  R e g i s t e r  age  is t h e r e f o r e  l ike ly  to be  a 
l e s s  r e l ia b le  ind ica tor  o f  c e r t i f i c a t e  age  in the ru r a l  a re a s .
T h e re  was no c o r r e l a t i o n  b etw een  c e r t i f i c a t e  age  and the age suppl ied 
by the child.  T h e re  is l it t le  doubt that m o s t  o f  the ch i ld r e n  did not know their  
own ages .  T ab les  1 and 2 indicate  the m ean  age o f  ch i ld r e n  s u r v e y e d  in the 
rural  fa rm  s c h o o l s  and the c o m m u n i ty  (urban) s ch o o l s .
ii) Sex
On a v e r a g e  s l ight ly  m o r e  m a le s  than f e m a le s  a re  found in Sub A  and 
Sub B o f  the s c h o o l s  su rv ey ed .  In the F i s h  R i v e r  a r e a  56 p e r  cent o f  the 
pupils are  m a le ,  but in m o s t  o ther  a re a s  the rat io  o f  m a le s  to f e m a le s  is 
a lmost  one to one. C. M. Ve l lum (C om m u n ity  School )  and Saint P e t e r s  
C la v e rs  (P r iva te  Schoo l )  a re  the on ly  s c h o o l s  with m o r e  f e m a le  than male  
students 8 y e a r s  o f  age o r  younger .
iii) Whom the chi ld  l ives  with
Of ch i ld r e n  in the F ish  R iv e r  a re a ,  80, 7 p e r  cent l ived  with their 
parents  c o m p a r e d  with 74, 3 p e r  cent f o r  the Upland a r e a  and IA,  8 p e r  cent 
for  the Coasta l  Lowland.  In the towns many m o r e  c h i ld r e n  appear  not to 
l ive  with both parents .  G rah am stow n  SDA have 54, 9 p e r  cent o f  pupils  not 
l iving with both p arents ,  whi le  R i e b e e c k  East  and Hendrik  Kan ise  (in 
A l i ced a le )  have 56, 7 per  cent and 58, 9 p e r  cent o f  c h i ld r e n  r e s p e c t i v e ly  
l iving ei ther  with one parent  o r  o ther  peop le .  In s u m m a r y  betw een  20-45  
per  cent o f  the ch i ld r e n  do not c o m e  f r o m  the a c c e p t e d  m o t h e r / f a t h e r  
fam i ly  unit and w e r e  with e i ther one  parent  only,  a grandparent  o r  g ran d ­
parents ,  o r  other  peop le .  C o m m u n ica t io n s  with the m o b i l e  c l in i c  staff in 
the A lbany  M a g i s t e r ia l  D is t r i c t  suggest  that these  m a y  wel l  be  ch i ldren  
at even g r e a te r  r i s k  to p o o r  nutrition.  The re la t ionsh ip  b etw een  those  
ch i ldren  who do not l ive  with both p a r e n ts ,  and who a lso  have no BCG s c a r s ,  
and a r e  a lso  under the 3 p e r c e n t i l e  needs to be  studied with c a r e .  If there  
is a high c o r r e l a t i o n  between  these  three  v a r ia b le s  they m a y  be use fu l  as 
in d ica to rs  to c o m m u n i t i e s  m os t  in need.
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T ab le  1
Mean A ge  o f  C h i ldren  in Months,  R u ra l  F a r m  Schools
Age  M e a su re
F ish V a l ley Uplands Lowlands
Mean Age No. o f  O bservat  ions Mean A ge
No. o f  
O bserva t ion s Mean Age
No. o f  
O bservat ion s
Age  by  c e r t i f i c a te s 92, 6 29 95, 7 32 84, 6 12
A ge  by  r e g i s t e r 98 ,0 272 9 8 ,4 174 96, 9 428
A ge  a c c o r d i n g  to child 98. 1 339 99, 6 183 101 ,2 378
Table  2
Mean Age  o f  Ch i ldren  in Months,  C om m unity  Schoo ls
Name of  Schoo l C e r t i f i c a te  Age R e g i s t e r  A ge Age  A c c o r d i n g  to Child
Mean Age No. o f  O bservat ions Mean Age
No. o f
O bservat ion s Mean A ge
No. o f
O bservat ion s
G raham stow n  SDA 88, 5 51 88, 0 48
Hendrik Kanise 9 2 ,8 133 87, 4 1 10
R ie b e e c k  East 82, 9 11 86, 0 43 9 4 ,0 54
Samuel  Ntsiko 95, 9 367 94, 9 399
F ik izo lo 115, 0 1 97 ,0 297 100, 2 261
St P e t e r  C la v e rs 101, 9 63 103, 1 63
Samuel Ntlebi 90, 1 254 86, 5 305
C. M. Vellum 90,2 234 87, 2 228
Ta ntyi 93, 0 142 90, 6 270 92, 4 401
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iv) BCG s c a r s
The e f f e c t iv e n e ss  o f  the im m u n iza t ion  p r o g r a m m e  can be judged f r o m
the fo l l ow ing  p e r c e n t a g e s  o f  ch i ld r e n  who had r e c e i v e d  BCG inocu lat ion;
54, 0 per  cent in the F ish  R i v e r  a re a ,  45,  3 p e r  cent in the Upland a re a  and
62, 3 per  cent in the C oasta l  Lowland area .  In the town s c h o o l s  the
p e rc e n tag e  im m u n iz e d  ranged  f r o m  a low  3 0 ,4  p e r  cent at R i e b e e c k  East
to a high 7 1 ,8  p e r  cent at C . M .  Vel lum.  F ik i z o l o  ( 4 1 ,8 % )  G raham stow n
SDA (52, 9%) and Tantyi  (54, 1%) all d i sp lay ed  d is turb ing ly  low  rates  o f
immunizat ion .  These  f i g u r e s  h o w e v e r  need to be  u s e d  with caution.  Up to
60 p e r  cent o f  ch i ld ren  m a y  have had BCG inocu la t ions  without showing 
7s c a r s .  H ow ever ,  the va lue o f  the above  data l i e s  in their  abi l i ty  to m ake  
c o m p a r i s o n s  between  a r e a s ,  s in ce  the sam e  fa c t o r s  a re  in op e ra t io n  in all 
a reas .
Weight f o r  C e r t i f i c a te  A g e  and Height f o r  C e r t i f i c a te  Age
Tantyi  Schoo l  and l im ite d  n u m bers  f r o m  fa r m  s c h o o l s  have to s e rv e '
as a m o d e l  f o r  the c o m p a r i s o n  o f  weight f o r  c e r t i f i c a te  age  and height fo r
ce r t i f i c a te  age,  as r e q u i r e d  in the r e s e a r c h  hypothes is .  At Tantyi  58 per
cent (83 c a s e s )  fe l l  b e lo w  the th ird  cent i le  o f  weight f o r  age  c o m p a r e d  with
65 p e r  cent (92 c a s e s )  f o r  height f o r  age as ind icated  in T ab les  3 and 4. A
2s im ple  x analys is  ind ica tes  no s igni f i cant  d i f f e r e n c e  be tw een  these  two 
resu l t s  at the 0, 05 le v e l  o f  s ign i f i can ce .  A  p o s i t iv e  c o r r e l a t i o n  does  t h e r e ­
f o r e  exist  between  th ese  two m e a s u r e s  in the Tantyi  case .  On the rura l  
fa rm  an a lm os t  p e r f e c t  c o r r e l a t i o n  ex is ts  b e tw een  these  two m e a s u r e s  o f  
nutritional status (T ab les  3 and 4).
■ Table  3
A s s e s s m e n t  o f  Weight Against  A g e ,  B os ton  N o r m s  
N u m b e r  and P e r c e n t a g e  B e lo w  3rd  Centi le
L o c a t io n No. o f  C a s e s No. <  3 C entile % <  3 C entile
R u ra l  F a r m  
A r e a s 73 26
3 5 ,6
T antyi 142 83 5 8 ,4
7. Glatthaar,  E. B. (1980) a r t i c l e  in S .A .  M e d ic a l  Journal,  F e b r u a r y ,  p. 184.
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T a b l e  4
A s s e s s m e n t o f  Height A g a i n s t  A g e ,  B o s t o n  N o r m s  
N u m b e r  and P e r c e n t a g e  B e l o w  3 r d  C e n t i l e
L o c a t i o n N o .  o f  C a s e s N o .  ^  3 C e n t i l e % 3 C e n t i l e
R u r a l  F a r m 73 23 34, 2
A r e a s
Tanty i 142 92 64,  8
S in c e  t h e s e  tw o  m e a s u r e s  o f  n u tr i t i o n  a p p e a r  to  c o - v a r y ,  it is 
f e a s i b l e  to c o n s i d e r  the height f o r  age  m e a s u r e s  o f  the s c h o o l  entrants  as 
b e in g  i n d i c a t i v e  o f  the n u t r i t i o n a l  status o f  p r e - s c h o o l  c h i l d r e n .
R e s u l t s  s u g g e s t  that c e r t i f i c a t e d  c h i l d r e n  in the r u r a l  a r e a s  a r e  
a p p a r e n t l y  b e t t e r  o f f  in t e r m s  o f  n u t r i t i o n a l  status  ( t h o s e  u n d e r  the t h i r d  
p e r c e n t i l e  b e i n g  at r i s k  to  m a l n u t r i t i o n )  w h e n  c o m p a r e d  wi th  c e r t i f i c a t e d  
c h i l d r e n  o f  T a n ty i  s c h o o l ,  r e p r e s e n t i n g  the u r b a n  c o m m u n i t y .  Th e  m o s t  
i m p o r t a n t  i n d i c a t o r ,  he ight ag a in st  a g e ,  s u g g e s t s  that o v e r  60 p e r  cen t  o f  
the Tanty i  c h i l d r e n  f a l l  u n d e r  the t h i r d  c e n t i l e  ( F i g u r e  8) c o m p a r e d  with 
about 34 p e r  cent  f o r  the r u r a l  a r e a s .
Height A g a in s t  R e g i s t e r e d  A g e
T a b l e  5 s e t s  out the r e s u l t s  o f  he igh t  m e a s u r e d  a g a in s t  r e g i s t e r e d  ag e .  
A c c e p t i n g  t h e s e  f i g u r e s  as no m o r e  than r o u g h  a p p r o x i m a t i o n s  o f  height 
m e a s u r e d  ag a in st  a c tu a l  a g e ,  it s e e m s  n e v e r t h e l e s s  r e a s o n a b l e  to s u g g e s t  
that the r u r a l  a r e a s  a g a in  a p p e a r  to  be  b e t t e r  o f f  in t e r m s  o f  n u tr i t ion a l  
status.
T a b l e  5
Height Against  Re g i s t e r e d  Age , G rah am stow n  C om munity Schoo ls
No. o f  C a ses No. <  3 Cent i le %<^3 Centi le
T antyi 270 161 59
Fik izo lo 297 163 55
St P e t e r  C la v e r s 34 63 54
Samuel Ntsiko 329 200 61
Samuel Ntlebi 239 163 68
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iv) BCG s c a r s
The e f f e c t iv e n e s s  o f  the im m u n iza t ion  p r o g r a m m e  can be judged f r o m
the fo l l ow ing  p e r c e n t a g e s  o f  ch i ld r e n  who had r e c e i v e d  B C G  inocu lat ion:
54, 0 p e r  cent in the F i s h  R i v e r  a re a ,  45,  3 p e r  cent in the Upland a re a  and
62, 3 p e r  cent in the C oasta l  Lowland area .  In the town s c h o o l s  the
p e rc e n tag e  im m u n ize d  ranged  f r o m  a low  30, 4 p e r  cent at R i e b e e c k  East
to a high 7 1 ,8  p e r  cent at C . M .  Vel lum.  F ik i z o l o  ( 4 1 ,8 % )  G raham stow n
SDA (52, 9%) and Tantyi  (54, 1%) all d i sp lay ed  d is turb ing ly  low  ra tes  o f
immunizat ion .  These  f i g u r e s  h o w e v e r  need to be  u s e d  with caution.  Up to
60 p e r  cent o f  ch i ld ren  m ay  have had BCG inocu la t ions  without showing 
7s c a r s .  H ow ever ,  the va lue o f  the above  data l i e s  in their  abi l i ty  to make  
c o m p a r i s o n s  between  a r e a s ,  s in ce  the sa m e  fa c t o r s  a re  in op e ra t io n  in all 
a rea s .
Weight f o r  C e r t i f i c a te  A g e  and Height f o r  C e r t i f i c a te  Age
Tantyi  Schoo l  and l im ite d  n u m bers  f r o m  fa r m  s c h o o l s  have to s e rv e '
as a m o d e l  f o r  the c o m p a r i s o n  o f  weight f o r  c e r t i f i c a te  age and height fo r
ce r t i f i c a te  age,  as r e q u i r e d  in the r e s e a r c h  hypothes is .  At Tantyi  58 per
cent (83 c a s e s )  fe l l  b e lo w  the th ird  cent i le  o f  weight f o r  age c o m p a r e d  with
65 p e r  cent (92 c a s e s )  f o r  height f o r  age as ind icated  in T ab les  3 and 4. A 
2s im ple  x analys is  ind ica tes  no s igni f i cant  d i f f e r e n c e  be tw een  these  two 
resu l t s  at the 0, 05 l e v e l  o f  s ign i f i can ce .  A p o s i t iv e  c o r r e l a t i o n  does  t h e r e ­
f o r e  ex ist  between  these  two m e a s u r e s  in the Tantyi  case .  On the rura l  
fa rm  an a lm os t  p e r f e c t  c o r r e l a t i o n  ex is ts  between  th ese  two m e a s u r e s  o f  
nutritional status (T ab les  3 and 4).
■ Table  3
A s s e s s m e n t  o f  Weight  Against  A g e ,  B os ton  N o r m s  
N u m b er  and P e r c e n t a g e  B e lo w  3rd  Centi le
L o ca t io n No. o f  C a ses No. 3 C entile % <  3 Centi le
R u ra l  F a r m  
A r e a s 73 26
3 5 ,6
T antyi 142 83 58, 4
7. Glatthaar,  E. B. (1980) a r t i c l e  in S .A .  M ed ic a l  Journal,  F e b r u a r y ,  p. 184.
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A s s e s s m e n t o f  Height A g a in s t  A g e ,  B o s t o n  N o r m s  
N u m b e r  and P e r c e n t a g e  B e l o w  3 r d  C e n t i l e
Table  4
L o c a t i o n N o .  o f  C a s e s N o .  3 C e n t i l e % <C. 3 C e n t i l e
R u r a l  F a r m 73 23 34, 2
A r e a s
Tanty i 142 92 64,  8
S in c e  t h e s e  two  m e a s u r e s  o f  n u t r i t i o n  a p p e a r  to  c o - v a r y ,  it is 
f e a s i b l e  to c o n s i d e r  the height f o r  ag e  m e a s u r e s  o f  the s c h o o l  entrants  as 
be in g  i n d i c a t i v e  o f  the  n u t r i t i o n a l  status o f  p r e - s c h o o l  c h i l d r e n .
R e s u l t s  s u g g e s t  that c e r t i f i c a t e d  c h i l d r e n  in the r u r a l  a r e a s  a r e  
a p p a r e n t l y  b e t t e r  o f f  in t e r m s  o f  n u t r i t i o n a l  status  ( t h o s e  u n d e r  the t h i r d  
p e r c e n t i l e  b e in g  at r i s k  to  m a l n u t r i t i o n )  w h e n  c o m p a r e d  with  c e r t i f i c a t e d  
c h i l d r e n  o f  T a n ty i  s c h o o l ,  r e p r e s e n t i n g  the u r b a n  c o m m u n i t y .  The  m o s t  
i m p o r t a n t  i n d i c a t o r ,  he ight  ag a in st  a g e ,  s u g g e s t s  that o v e r  60 p e r  cent  o f  
the Tanty i  c h i l d r e n  f a l l  u n d e r  the t h i r d  c e n t i l e  ( F i g u r e  8) c o m p a r e d  with 
about 34 p e r  cent  f o r  the r u r a l  a r e a s .
Height A g a in s t  R e g i s t e r e d  A g e
T a b l e  5 s e t s  out the  r e s u l t s  o f  he ight  m e a s u r e d  ag a in s t  r e g i s t e r e d  ag e .  
A c c e p t i n g  t h e s e  f i g u r e s  as  no m o r e  than r o u g h  a p p r o x i m a t i o n s  o f  height  
m e a s u r e d  ag a in st  a c tu a l  a g e ,  it s e e m s  n e v e r t h e l e s s  r e a s o n a b l e  to s u g g e s t  
that the r u r a l  a r e a s  a g a in  a p p e a r  to  be  b e t t e r  o f f  in t e r m s  o f  n u tr i t ion a l  
status.
T a b l e  5
Height A g a in s t  R e g i s t e r e d  A g e ,  G r a h a m s t o w n  C o m m u n i t y  S c h o o l s
No. o f  C a ses No. <  3 C entile %<^3 Centi le
T antyi 270 161 59
F ik izo lo 297 163 55
St P e t e r  C la v e r s 34 63 54
Samuel Ntsiko 329 200 61
Samuel Ntlebi 239 163 68
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Table  5 ctd.
Height Against  R e g i s t e r e d  A g e ,  G rah am stow n  C o m m u n i ty  Schoo ls
No. o f  C a s e s No. 3 Centi le % \  3 Centi le
C. M. Vellum 218 140 64
F ish  R iv e r  A r e a 272 111 41
Upland A r e a 174 77 44
C oasta l  Lowland 408 204 50
Weight f o r  Height
Since  so few ch i ld ren  p o s s e s s e d  b irth  c e r t i f i c a t e s ,  the analys is  o f  
nutritional status us ing  an age independent c r i t e r i o n  was c o n s id e r e d ,  nam ely  
weight f o r  height. Table  6 s u m m a r i z e s  the resu l t s .
Tab le  6
A s s e s s m e n t  o f  Weight Against  Height,  B os ton  N o r m s  
N u m ber  and P e r c e n t a g e  B e lo w  3rd  Cent i le
L oca t ion No. o f  C ases No. ■‘C. 3 Centi le % K* 3 Centi le
R ura l  F a r m  
A r e a s 1 107 374 33, 8
T antyi 416 131 31 ,5
Other Urban 
S choo ls 1 300 318 2 2 ,4
The p e r c e n ta g e  o f  ch i ld r e n  under the th ird  cent i le  is  m u ch  the sa m e  for  
the ru r a l  fa rm  s c h o o l s  and Tantyi.  The o ther  urban s c h o o l s ,  on a vera ge  
d isp lay  a l o w e r  number  under the th ird  centi le .  When c o n tr as te d  with the 
other m e a s u r e s  o f  nutritional status (Tables  3, 4 and 5), it appears  that when 
using weight f o r  height the rura l  f a r m  s c h o o l  ch i ld ren  and Tantyi s eem  to be 
le s s  wel l  o f f  than the o ther  urban s c h o o l s .  C o m p a r i s o n s  using  these  tables  
must how ever  be  made with caut ion b e c a u s e  of  the d i s c r e p a n c y  in the actual
num bers  invo lved  in a r r iv in g  at the p e r c e n ta g e s .
2A s im ple  x test suggests  that a s igni f icant  d i f f e r e n c e  ex is ts  at the
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0 ,0 5  leve l  between the rura l  fa rm  s c h o o l s  in Tantyi  when c o m p a r e d  with the 
other urban s ch o o l s .  This  anom alous  si tuation suggests  a var iat ion  within 
the urban s c h o o l s  as wel l  as a further  d i ch o to m y  betw een  the condit ions  on 
the fa rm  s c h o o l s  and the urban a re a s .
, D is cu s s io n
How can one so lv e  this apparent a n o m a ly ?  The height against age 
m e a s u r e  suggests  that a la rg e  p r o p o r t i o n  o f  the ch i ldren  at Tantyi  are  
suf fer ing  f r o m  stunted growth.  A s  dist inct  f r o m  the group o f  under 5 year  
olds studied in the C is k e i  by  T h o m a s ,  these  urban ch i ld r e n  a re  unl ikely to 
be at r i sk  to a 50 per  cent m orta l i ty  rate  6 weeks  a fter this survey .  These  
are  o ld e r  ch i ldren ,  p r o b a b ly  between  6 -9  y e a r s  o f  age,  and it appears  that 
what we have m e a s u r e d  are  s u r v i v o r s , ch i ld r e n  who have  su rv iv e d  the f i r s t  
5 initial  y e a r s  o f  l i fe .  A s  Gish (1975) points out, 50 p e r  cent o f  all deaths 
in un derdeve loped  cou n tr ie s  o c c u r  in the f i r s t  f i v e  y e a r s .  C hi ldren  t h e r e ­
after stand a much better chance  o f  extended l i fe  expectancy .  T h e se  results  
t h e r e f o r e  indicate  l itt le  about m o r ta l i ty  rates  due to malnutr it ion  but rather 
indicate a co m m u n i ty  o f  ch i ld ren  who have adjusted  to a d v e r s e  environmenta l  
condi t ions  and whose  growth  potentia l  has not been  fu lly r ea l i zed .  A s im i la r  
argument m a y  be m ade  fo r  the weight agains  age  m e a s u r e s ,  in that these  
ch i ldren  need not be k w a sh iork or  o r  m a r a s m u s  c a s e s  but s im p ly  ch i ldren  
with lo w  weights f o r  age b e c a u s e  o f  l im ited  f o o d  suppl ies ,  i. e. they d isplay  
s u b - c l in i c a l  l e v e l s  o f  m aln our ishm ent .
The weight f o r  height m e a s u r e s  appear to be suspect .  T h e r e  is 
ev idence  to suggest  f r o m  the presen t  resu l t  that the use  o f  this m e a s u r e  
in m e a s u r in g  body  p r o p o r t i o n s ,  need not n e c e s s a r i l y  be supplying an 
a ccep tab le  m e a s u r e  o f  nutritional status. Although stunting appears  to be 
m o r e  preva lent  in Grahamstown,  weight f o r  height m e a s u r e s  do not re f le c t  
this fact  b e c a u s e  the ch i ld ren  are  p r o p o r t i o n a l l y  sound be ing  underweight  
and short  f o r  the p a r t i cu la r  ages .
What is m o r e  di f f i cult  to r e c o n c i l e  is  the s e e m in g  d i f f e r e n c e  in 
nutritional status be tw een  Tantyi  and the other urban s c h o o l s .  Tantyi  is 
a s choo l  which  c a te r s  f o r  p e o p le  l iving  on e ssen t ia l ly  site and s e r v i c e  
p r o p e r t i e s .  T h ese  a re  perhaps  m o r e  c r o w d e d  s ites  and house  on a vera ge  
a l o w e r  s o c i o - e c o n o m i c  group than s o m e  o f  the other a rea s  o f  the black  
township.  Addit ional  r e s e a r c h  is  suggested  h e r e  to t r a c e  the var ia t ion  in 
l e v e l s  o f  nutrition within the township itse l f .  The s u rv e y  team s  w e r e  able
29
to indicate f o r  exam ple  that ch i ld r e n  f r o m  ce r ta in  pa rts  o f  the town appeared  
less  well  kept and n ou r ish ed  than o th e rs  e. g. those  f r o m  the shacks  in the 
New C e m e t e r y  a re a  in F ingo  Vi l lage .
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VII CONCLUSIONS AN D R E C O M M E N D A T IO N S
The c o v a r i a t i o n  be tw een  the p e r c e n t a g e  o f  c h i ld r e n  under the th ird  
cent i le  us ing  the two m e a s u r e s  weight and height aga inst  c e r t i f i c a t e  age  is 
ind ica ted  in T a b le s  3 and 4. The  r e s u l t s ,  as su g g e s te d  in the p r e v i o u s  
se c t i o n ,  can t h e r e f o r e  be  a c c e p t e d  as an ind ica t ion  o f  con d i t ion s  o f  the p r e ­
s c h o o l  c h i ld r e n  in the A lban y  area .  M a ln ou r ish m en t  o r  u n d e r -n o u r i s h m e n t  
is in e v id e n c e  in both the r u r a l  and urban a r e a s  with ind ica t ions  that the 
nutri t ional status o f  young c h i ld r e n  is l ik e ly  to be r e l a t i v e l y  p o o r e r  in the 
urban  a r e a s .  F a c t o r s  such  as the g r e a t e r  d i s l o c a t i o n  o f  the trad i t iona l  
f a m i ly  unit in towns ,  as su g g e s te d  b y  whom the ch i ld  l iv es  with,  m a y  be  a 
c o n t r ib u to r y  f a c t o r  to the situation.  The c h i ld r e n  o f  f a r m  la b o u r e r s  and their  
a s s o c i a t e s ,  whi le  funct ion ing  under  a g e n e r a l l y  p a te r n a l i s t i c  s y s t e m ,  a re  
n e v e r t h e l e s s  be t ter  o f f  in nutr i t ional  t e r m s  than the ir  c o m p a t r i o t s  in 
G rah am stow n ,  and p o s s i b l y  the c o m m u n i t i e s  o f  R i e b e e c k  East  and A l i c e d a le .
T h e s e  re s u l t s  b a s e d  on w e i g h t /a g e  and h e i g h t /a g e  a n a lys is  must  be 
u s e d  c i r c u m s p e c t l y .  The tes t ing  o f  the h ypo th es is  is b ase d  on a s m a l l  
p e r c e n t a g e  o f  c a s e s  within the o r ig in a l  sam ple .  T h e s e  c a s e s  m a y  not be 
r e g a r d e d  as a random  s e l e c t i o n  o f  the populat ion  they  r e p r e s e n t ;  but ra ther  
as a p a r t i c u la r  s u b - s e t ;  c h i ld r e n  who p o s s e s s  b irth  c e r t i f i c a t e s .  The 
re s u l t s  must t h e r e f o r e  be v ie w e d  as in d i c a to r s  o f  nutri t ional  cond it ions  in 
the study a rea .  In a s t r i c t  s ta t i s t i ca l  s e n s e ,  the l a r g e  n u m b er  o f  ch i ld r e n  
without c e r t i f i c a t e s  a rg u es  against  the u se  o f  the re s u l t s  as e s t im a te s  o f  
the populat ion  under  re v ie w .
In the light o f  the re s u l t s  the fo l l o w in g  r e c o m m e n d a t i o n s  a re  
m a d e ; -
(a) That the Skim Milk  P o w d e r  S c h e m e  f o r  the p r e v e n t io n  and treatm ent  o f  
K w a s h i o r k i o r , s u b s id iz e d  by  the Departm ent  o f  Health,  must  with 
im m e d ia t e  e f fe c t  be  c a r e f u l ly  r e a s s e s s e d .  This  s c h e m e  should  resu l t  
in all po tent ia l ly  m a ln o u r i s h e d  c h i ld r e n  having a c c e s s  to su p p lem en ta ry  
feed ing .  In v ie w  o f  the p r e v a l e n c e  o f  c h i ld r e n  o b v i o u s ly  at r i s k  to m a l ­
nutri t ion  in the study a r e a ,  it is  im p e r a t iv e  to r e v i e w  the way  in which  
this s c h e m e  o p e r a t e s .  A r e  there  su f f ic ient  funds a l l o c a t e d  to the 
S c h e m e  and i f  so  why is it not be ing  u t i l i z e d  by  th ose  m o s t  in need  o f  
s u p p le m e n ta ry  f e e d i n g ?  The s u r v e y  r e s u l t s  suggest  that the S ch e m e  
should f o c u s  attention m o r e  th orou gh ly  not o n ly  on the p r e - s c h o o l  chi ld ,  
but on all  ch i ld r e n  enter in g  p r i m a r y  s c h o o l .  It should be  noted that
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such a s u p p le m e n ta ry  f eed in g  s c h e m e  is  no m o r e  than a short  t e rm  
m e a s u r e .  Health author i t ies  cannot  be  he ld  s o l e l y  r e s p o n s i b l e  f o r  the 
w ider  s o c i o - e c o n o m i c  env ironm ent  in which  b la c k s  f ind t h e m s e l v e s .  The 
fa c t o r s  which  susta in  such  cond i t ions  as p o o r  hyg iene  and sanitat ion,  
insuff ic ient  housing  and g e n e ra l  p o v e r t y  a re  the on es  to be  ta ck led  on a 
national l e v e l  with g r e a t e r  d e term inat ion .
(b) That th ere  is a need  to cont inual ly  m o n i t o r  the s i tuat ion  in the Albany  
d i s t r i c t ,  as wel l  as the l a r g e r  r e g i o n  o f  which  it f o r m s  a part  i. e. the 
E a s te r n  Cape.  S ince  the E a s te r n  Cape  is l a r g e l y  a r e l a t i v e l y  d e p r e s s e d  
s o c i o - e c o n o m i c  r e g i o n  when c o m p a r e d  with the a r e a s  o f  c o r e  e c o n o m i c  
act iv i ty  in the cou n try  (e. g. the W itw a te rs ra n d ) ,  c ond i t ions  p re v a i l in g  
in A lbany  are  l ik e ly  to b e  found throughout  the reg ion .  To  o p e r a t io n a l i z e  
such  a m o n i to r in g  p r o g r a m m e  it is r e c o m m e n d e d  that a fu r th er  m o r e  
c o m p r e h e n s i v e  s u r v e y  o f  l e v e l s  o f  nutr i t ion  in the E a s t e r n  Cape be 
undertaken.  The p r e s e n t  pi lot  s u r v e y  has in d ica ted  p o s s i b l e  
c o m m u n i t i e s  at h igher  r i s k  to m a ln u tr i t ion  than o t h e r s ,  a d is t inct ion  
between  urban  and ru r a l  b a s e d  co m m u n i t i e s .  H o w e v e r  the su rv e y  
des ign  is  u n s a t i s fa c to r y .  A  de s ig n  must be  e m p l o y e d  w hich  m e a s u r e s  
the p r e - s c h o o l  ch i ld  d i r e c t ly ,  within the context  o f  the actual h om e  
environm ent .  The ran ge  o f  s o c i o - e c o n o m i c  cond i t ions  which  im pinge  
upon the ch i ld ' s  nutri t ional  status can  then be  m o r e  e a s i l y  co m p r e h e n d e d .  
In addition,  the p r o b l e m  o f  a s c e r t a in in g  the c h i l d ' s  age  should  fa ll  away,  
s ince  the m o th e r  is  l ik e ly  to have  a f a i r l y  a c c u r a t e  idea  o f  the ch i ld ' s  
age,  even i f  a c e r t i f i c a t e  is  not ava i lab le .  To  p reven t  any m is c o n s t r u in g  
o f  the s u r v e y  a im s ,  in ternat iona l ly  a c c e p t e d  c r i t e r i a  such  as B os ton  
o r  NCHS n o r m s  must  be  u s e d  to a s s e s s  the p r o p o r t i o n  o f  ch i ld r e n  at 
r i sk  to malnutr it ion .
Conclusion
The p re s e n t  r e s e a r c h  f indings  suggest  that s u b - c l i n i c a l  l e v e l s  o f  
m alnutr it ion  a re  r i f e  in the A lb an y  a r e a ,  and p o s s i b l y  the ent ire  E as tern  
Cape.  The p r o b l e m  e x is t s  e s s e n t ia l l y  in s o c i o - e c o n o m i c a l l y  d isadvantaged  
groups.  Malnutr i t ion  is debi l i tat ing  and leads  to the l o w e r i n g  o f  r e s i s t a n c e  
to a range  o f  o ther  i l l n e s s e s .  T o  e r a d i c a te  m a ln u tr i t ion  is  an essen t ia l  
p r e r e q u i s i t e  to ra i s in g  the l e v e l s  o f  l iv ing  in th ese  c o m m u n i t i e s  and so  to 
fulf i l  c e r ta in ly  one  d im e n s io n  o f  the c r i t e r i a  f o r  a ' d e v e l o p in g '  s o c i e ty .
While  the r e c o m m e n d a t i o n s  s t r e s s  the r o l e  o f  the health o f f i c i a l s ,  it is in
the hands o f  the p o l i t i c a l  d e c i s i o n  m a k e r s  to m a ke  funds m o r e  r e a d i ly  
ava i lab le  f o r  h e a l t h - r e la t e d  i s s u e s ,  on  the b a s i s  o f  c a r e f u l l y  m ot ivated  
p r o g r a m m e s  such as th ose  f o r  the d i sp en sa t ion  o f  s u p p le m e n ta ry  feeding .
32
33
R E F E R E N C E S
B ekker ,  S. B. (1980) 'State C o n tr o l  O v e r  the L ab o u r  M a r k e t ' ,  Inaugural 
L e c t u r e ,  R h od es  U n iv e r s i ty ,  G rah am stow n .
B r o o k e n s ,  J. H. (1974) 'V a l id a t io n  o f  an A g e  Independent A n t h r o p o m e t r i c  
T oo l  to A s s e s s  Nutr it iona l  Status ' ,  E n v i r o n m e n ta l  Chi ld  H ea lth , 
p p . 2 2 6 - 3 1 .
F incham ,  R.  J. (1980) 'P i l o t  Study o f  M alnutr i t ion  A m o n g  B la c k  S c h o o l -
ch i ld ren  in the A lban y  M a g i s t e r i a l  D i s t r i c t ' ,  Institute o f  S oc ia l  and 
E c o n o m i c  R e s e a r c h ,  R h o d e s  U n iv e r s i ty ,  G r a h a m stow n .
Gish,  O. (1975) P lanning  the Health S e c t o r ;  The T anzan ian  E x p e r i e n c e , 
C r o o m  H elm ,  London.
G r e g g ,  D. (1980) 'M ig r a t i o n  and O v e r p o p u la t i o n ' ,  in W o o d s  and White (eds) ,  
The G e o g r a p h i c a l  Im pact  o f  M i g r a t i o n , L o n g m a n s ,  London,  
p p . 61-83 .
H amil l ,  P .  V. V. et al. (1979) 'P h y s i c a l  G row th ;  National  C enter  f o r  Health 
Stat ist ics  P e r c e n t i l e s ' ,  The  A m e r i c a n  Journal  o f  C l in i c a l  Nutr it ion ,  
32, 607 -29 .
Howe,  G .M .  (1976) 'E n v i r o n m e n t a l  F a c t o r s  in D i s e a s e ' ,  in J. Len ihan and
W. W. F le t c h e r  (eds) ,  Health and the E n v i r o n m e n t , B la c k ie ,  London.
Hunter,  J .M .  (ed.) (1974) The G e o g r a p h y  o f  Health and D i s e a s e , Chapel  Hill,  
Department  o f  G e o g ra p h y ,  N o r th  C a ro l in a .
Jones ,  M. D. et a l . (1979) 'A n t h r o p o m e t r i c  A s s e s s m e n t  o f  M alnutr i t ion  in 
C h i ld re n ' ,  The  L a n c e t , July  14, 101-92.
Keet ,  M. P .  et a l . (1970) 'A r e  Skinfo ld  M e a s u r e m e n t s  o f  Value  in the A s s e s s ­
ment o f  Suboptim al  N utr i t ion  in Young C h i l d r e n ? '  P e d i a t r i c s ,  45 (6), 
965 -72 .
King,  M. , King,  F.  , and M a r t o d i p o e r o , S. (1978) P r i m a r y  Chi ld  C a r e ;  A 
Manual fo r  Health W o r k e r s , O x f o r d  U n i v e r s i t y  P r e s s ,  O xford .
L o ra in e ,  G. (ed.)  (1981) S u rv e y  o f  R a c e R e la t io n s  in South A f r i c a  1980,
S. A. I. R.  R. , J ohann esburg ,  p. 560.
Low enste in ,  M. S. and P h i l l i p s ,  J. F. (1973) 'E v a lu a t io n  o f  A r m  C i r c u m ­
f e r e n c e  M e a s u r e m e n t  f o r  D e te r m in in g  Nutr i t iona l  Status o f  C h i ld re n  
and its U s e  in an A cu te  E p e d e m i c  o f  M alnutr i t ion ;  O w e r r i  N ig e r ia ,  
f o l l ow in g  the N ig e r ia n  C iv i l  W a r ' ,  The  A m e r i c a n  Journal  o f  
C l in i ca l  N u t r i t i o n , 26,  2 2 6 -3 3 .
M oosa ,  A,  and C o o v a d ia ,  H. M. ( 1 9 8 1 ) 'The P r o b l e m  o f  M alnutr i t ion  in 
South A f r i c a ' ,  S. A.  M e d i c a l  Journal  59 (25),  888 -89 -
Nelson ,  W. E. (ed) (1964) T e x tb o o k  o f  P e d i a t r i c s  (8th edn),  W .D .  Saunders ,  
P h i lade lph ia .
34
Newm an,  J. L. (1980) 'D ie t a r y  B e h a v io r  and P r o t e i n  E n e r g y  M alnutr it ion
in A f r i c a  South o f  the Sahara :  S o m e  T h e m e s  fo r  M e d ic a l  G e o g ra p h y ' ,  
in M. S. Meade  (ed .) ,  C onceptual  and M e t h o d o lo g i c a l  I s su e s  in 
M e d ic a l  G e o g r a p h y , U n iv e r s i t y  o f  N orth  C a r o l in a  at Chapel  Hil l ,  
Department  o f  G eog ra p h y ,  pp.  7 7 -91 .
Nie,  N. H. et al. (1975) SPSS; Stat is t i ca l  P a c k a g e  f o r  the S o c ia l  S c i e n c e s , 
M c G r a w - H i l l ,  N ew York .
R id d e l l ,  J. B. (1978) 'T h e  M ig r a t io n  to the C i t ie s  o f  W es t  A f r i c a :  Som e
P o l i c y  C o n s i d e r a t i o n s ' , The Journal  o f  M o d e r n  A f r i c a n  S tud ies , 16 
(2), 241 -60 .
Savage ,  M. (1978) The P o l i t i c a l  E c o n o m y  o f  Health in S outh ,A fr i ca ,  P a p e r  
p r e s e n t e d  at the SALDRU /S A M S T  c o n f e r e n c e ,  U C T ,  S e p te m be r  1975.
Sch ie l ,  J. B. and W e p f e r ,  A.  J. (1976) 'D is t r ib u t io n a l  A s p e c t s  o f  Endem ic  
G o i ter  in the United S tates ' ,  E c o n o m i c  G e o g r a p h y , 52 (2), 1 16-26.
Shakir,  A. and M o r l e y ,  D. (1974) 'M e a s u r i n g  M alnutr i t ion ' ,  The  Lancet ,  
7 58 -59 .
T h o m a s ,  T.  (1978) The E f f e c t i v e n e s s  o f  A l t e rn a t iv e  M ethods  o f  Managing 
M a lnutr i t ion , P a p e r  d e l i v e r e d  at the SALDRU /S A M S T  C o n f e r e n c e  
on the E c o n o m i c s  o f  Health C a r e ,  S e p te m b e r ,  1978.
T o d a r o ,  M. P . (1977) E c o n o m i c  D eve lop m en t  in the T h i r d  W o r ld ;  An
In troduct ion  to P r o b l e m s  and P o l i c i e s  in a G loba l  P e r s p e c t i v e , 
L o n g m a n s ,  London.
U. S. Departm ent  o f  Health,  E ducat ion  and W e l fa r e  (1977) NCHS Growth
C u r v e s  f o r  Ch i ldren ,  B ir th  -  18 Y e a r s , National  C enter  f o r  Health 
S tat i s t i cs ,  Hyattsv i l le ,  Md.
W a lk er ,  A.  R.  P .  and R i c h a r d s o n ,  B. D. (1973) ' Internat ional  and L o c a l
Growth  Standard s ' ,  The  A m e r i c a n  Journal  o f  C l in i ca l  Nutri tion,  26, 
897 -9 0 0 .
Waterlow, J. C. (1972) 'C la ssific a tion  and Definition of P ro te in-C a lo rie  
M a lnu tritio n ', B r i t is h  Medical Journal, 3, 566-69*
W a ter low ,  J . C .  et a l . (1977) 'T h e  P r e s e n t a t i o n  and U se o f  Height and Weight 
Data f o r  C o m p a r in g  the Nutr it iona l  Status o f  G rou ps  o f  C h i ldren  
Under  the A g e  o f  10 Y e a r s ' ,  Bul let in  o f  the W o r ld  Health O r g a n i s a ­
t i o n , 55 (4) 4 89 -9 8 .
W e stc o t t ,  G. et a l . (1978) 'T h e  E c o n o m i c s  o f  Health C a r e  in South A f r i c a ;
A  R e v i e w  A r t i c l e ' ,  S o c ia l  D y n a m i c s , 4 (2),  109-60.
W h isson ,  M. G. et al. (1981) M i g r a n c y  and D e v e lop m en t ;  Var ia t ion s  on a
T h e m e ,  P a p e r  p r e s e n t e d  at the C o n f e r e n c e  o f  S o c ia l  A n th r o p o lo g is t s ,  
P o t c h e f s t r o o m ,  S e p t e m b e r ,  1981.
W H O / F A O / U N I C E F  Exper t  C o m m i t t e e  (1976) M e th o d o lo g y  o f  Nutri tional 
S u r v e i l l a n c e , T e c h n i c a l  R e p o r t  S e r i e s  No.  593,  W o r l d  Health 
Organisat ion .
Monday,  August 20, 1979
Baby death rate 
shocks officials
From JENNIFER  
HYMAN
GRAHAMSTOWN —  
One out of every four 
black babies born in 
Grahamstown last 
year died before the 
age of 12 months, ac­
cording to statistics 
released here which 
have shocked health 
authorities.
In  1977. the in fa n t m o r­
ta li ty  ra te  in th is  ‘ 'c u ltu ra l 
c e n tre "  o f the  E astern 
Cape was even h igher —  
w ith  m ore than a th ird  o f 
a ll b lack babies dy ing  in 
th e ir  f irs t  year.
W e l l  o v e r  n a i f  th e  
recorded deaths last year 
were due d ire c tly  o r in ­
d ire c t ly  to  m a ln u tr it io n , 
w h ic h  m e d ic a l e x p e rts  
associate w ith  the  tow n 's 
a p p a llin g  state o f pove rty  
and unem p loym ent.
I n v e s t ig a t io n s  s h o w  
th a t G ra h a m sto w n 's  in ­
fa n t m o r ta l ity  ra te  is m ore 
th a -n  d o u b le  —  a n d  
som etim es t r ip le —  th a t o f 
o t h e r  c e n t r e s  In  th e  
E aste rn  Cape. I t  is r iv a lle d  
o n ly  b y  th e  m o s t u n ­
derdeveloped p a rts  o f the 
C iske i and T ranske i.
G raham stow n ’s M edica l 
O ff ic e r o f H ea lth , D r C. 
D reye r, said in  h is annua l 
re p o rt fo r  1978 th a t the  in ­
fa n t m o r ta l i ty  ra te  was 
no t "q u ite  a tru e  re fle c ­
t io n "  o f the  s itu a tio n  as a 
la rge  percen tage o f  black 
b i r t h s  w e r e  n o t  
reg is te red .
He added, how ever, tha t 
in fa n t  m o r t a l i t y  ra te s  
gave a good in d ic a tio n  o f 
^general l iv in g  cond itions.
The reg iona l d ire c to r  o f 
h e a lth  s e rv ic e s  in  th e  
E a s te rn  C a p e , D r .  J. 
K ryna uw , said fro m  P ort 
E liz a b e th  th a t  he  was 
s h o c k e d  a t  G r a h a m ­
s to w n ’s h igh  in fa n t m or­
t a l i t y  a n d  w o u ld  i n ­
vestiga te  i t  at th e  ea rlies t 
o p p o rtu n ity , w ith  the  co­
o p e ra t io n  o f  th e  lo ca l 
h e a lth  a u th o ritie s .
" W e  w i l l  d e f in i t e ly  
ca rry  out an on-the-spot 
inspection o f health  ser­
vices in  G raham stown and 
i f  necessary, do an in- 
d e p th  s tu d y  to  t r y  to  
de term ine w hat is w rong 
and how to re c tify  i t . ”
A staggering 28 per cent 
o f a ll black babies whose 
b ir th s  w e re  re g is te re d  
died in G raham stown last 
year — com pared w ith  11 
per cent in  East London, 
e ig h t p e r c e n t in  P o r t  
E lizabe th  and n ine  per 
cen t in  K in g  W ill ia m 's  
To wry
In  1? 77 , th e  
Graham stown in fa n t m o r­
ta lity  rate was 378 deaths 
per thousand live  b irths , 
fo u r tim es h igher than the 
ave rage  fo r  th e  e n t ire  
coun try  and exactly  nine 
tim es as h igh as the ra te 
fo r  Johannesburg.
A  b re a k d o w n  o f  th e  
la test s ta tis tics shows tha t 
m ore than h a lf the deaths 
o f b lack babies can .be 
a ttr ib u te d  d ire c tly  cir in ­
d ire c tly  to  m a ln u tr it io n .
M ore than 10 pe r cent 
w e re  l is te d  as d u e  to  
“ m a l n u t r i t i o n ”  a n d  
"k w a s h io rk o r" , w h ile  40 
pe r cent d ied o f gastro­
e n te ritis , a disease w h ich  
h a rd ly  e v e r k i l ls  w e ll-  
nourished ch ild ren .
D r  G. W h i t e ,  
sup e rin tenden t o f S ettle rs 
H o sp ita l here, w ho was 
“ deeply concerned" at the 
h igh ra te  o f in fa n t deaths, 
said the  vast m a jo r ity  o f 
c h i ld r e n  w h o  d ie d  o f 
g a s t r o - e n te r i t is  w e re  
m alnourished.
T h is  view  was shared by 
D r T ru d i Thomas, an East 
L o n d o n  e x p e r t ’ on  
m a ln u ir it io n , who added 
tha t deaths a ttr ib u te d  to 
measles and pneum onia  
w e re  a lso  p ro b a b ly  in ­
d i r e c t l y  d u e  to  
m a ln u tr it io n .
D r Thomas said the in ­
fa n t  m o r t a l i t y  ra te  in  
G raham stown was “ qu ite  
te r r ify in g "  and was com­
pa rab le  to  s itu a tio n s  in  
pa rts  o f the w o rld  where
no hea lth  services existed 
at a ll.
W hat is shocking hea lth  
a u t h o r i t i e s  i s  t h a t  
G raham stown has shown a 
cons is ten tly  h igh  ra te  o f 
black in fa n t deaths over 
(he last 10 years —  and 
from  1975 i t  has increased 
noticeab ly.
D r W h ite  a ttr ib u te d  th is  
to tw o fac to rs  —  the  ex­
tre m e ly  lo w  l iv in g  con ­
d i t i o n s  o f  b l a c k s  i n  
G ra h a m s to w n  an d  h is  
be lie f th a t m any in fa n ts  
who died in  the  tow n  ac­
tu a lly  came fro m  o u tly in g  
areas.
" L ik e  a n y  s im i la r ly  
s itua ted tow n serv ing  a 
large area, we rece ive  a lo t 
o f cases from  the  ru ra l 
areas. They g ive G raham ­
stow n addresses and i f  
they d ie  here, the y  are 
lis te d  as G ra h a m s to w n  
deaths.”
He added, however, th a t 
th is  fa c to r w ou ld  app ly  to 
a g re a te r o r lesser ex te n t 
to o th e r towns and c itie s  
w here the  in fa n t m o r ta li­
ty  ra te  was neverthe less 
m uch low er.
“ I t  is obvious tha t we 
have an a la rm in g ly  h igh  
ra te  o f  in fa n t deaths. M ak­
in g  a l l o w a n c e  f o r  
s t a t i s t i c a l  e r r o r  a n d  
a s s u m i n g  t h a t  w i t h  
g re a te r accuracy in  o u r 
figu res  we cou ld  reduce i t  
by as m uch as 100 pe rcen t, 
i t  w ou ld  s t i l l  be fa r  too 
h ig h .”
A cco rd in g  to D r D reyer, 
a la rge nu m ber o f b lack 
b ir th s  are no t reg is tered. 
H e s a id  i f  t hese  w e r e  
taken in to  account, the  in ­
fa n t m o rta lity  ra te  w ou ld  
d ro p  considerab ly.
L a t e  l a s t  w e e k .  D r  
D re ye r added tha t he had 
located an a d d itiona l 256 
b ir th s  w h ich  were n o tif ie d  
by m id w ive s  bu t w h ich  
w ere  no t reg istered.
T ak in g  these add itiona l 
b ir th s  in to  account, the  in ­
fa n t m o r ta l i ty  ra te  last 
y e a r w ou ld  have been 16 
p e r cen t *— s t i l l  n e a rly  
t w i c e  as h i g h  as t h e  
n a t i o n a l  a v e r a g e .
x
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C O N C E R N  O V E R  N E W  
S C H O O L  M E A S U R E
SUNDAY POST 
Reporter
BLACK c h i ld r e n  a t te n d in g  s c h o o l  f o r  the  f i r s t  
time t h i s  year  w i l l  not  be adm itted  to  primary 
s c h o o l  u n less  they  can produce b i r t h  c e r t i f i c a t e s .
In a c i r c u l a r ,  addressed  to  a l l  p r i n c i p a l s  and 
s c h o o l  com m ittees , Mr S .J .  Buys, C i r c u i t  In s p e c ­
t o r  o f  E ducation  and T ra in in g  in  the P ort  E l i z a ­
beth  a rea ,  s a id  on ly  the c h i l d ' s  b i r t h  c e r t i f i ­
c a t e ,  o r  in  c a ses  where the  b i r t h  c e r t i f i c a t e  was 
not  r e a d i l y  a v a i l a b l e ,  the baptism al c e r t i f i c a t e  
would be a c c e p t a b le ,  f o r  s c h o o l  adm iss ion . Rent 
cards  o r  o th e r  s im i la r  documents were n ot  a cce p ­
t a b le  .
The p r i n c ip a l s  and te a c h e r s  have been i n s t r u c ­
te d  t o  in form  t h e i r  n e igh bou rin g  communities o f  
t h i s  requ irem ent.
Many c i v i c  le a d e r s  f e e l  t h i s  new measure w i l l  
cause a l o t  o f  hardship  and s u f f e r i n g  t o  b la ck  
p a r e n t s .
Many Parents d id  not  r e g i s t e r  c h i ld r e n  because 
they  fe a r e d  they would be made homeland c i t i z e n s .
In the past  parents  co u ld  produce r e s i d e n t i a l  
ca rd s  t o  ga in  primary s c h o o l  adm ittance f o r  t h e i r  
c h i ld r e n .
However, t h i s  proved  u n s a t i s f a c t o r y  as many 
under-age  p u p i l s  were adm itted t o  l o c a l  s c h o o l s .
The new measure i s  meant t o  r e c t i f y  t h i s  p rob ­
lem .
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PI L O T  S U R V E Y :  S T A T E  O F  N U T R IT IO N  O F  B L A C K  C H IL D R E N  A T  SCHOOLS 
IN THE A L B A N Y  M A G I S T E R I A L  D IS T R IC T ,  J A N U A R Y  1980
Conducted under the auspices of the Institute of Social and Economic R e s earch 
(I .S .  E . R .  ), Rhodes University,  Grahamstown. ~
(in collaboration with Government Departments of Health, Education & Training).
1.
2 .
3 .
4 .
Data Sheet No:
Date:
Survey Team:
(a) Name of School:
(b) No:
(c) Area:
(d) Type of School:
(e) Principal:
(f) F arm s  served by.School;
1 2 3 4 5 6 7
5 .
6.
(a)
(b)
(c)
Name of nearest  permanent  
Clinic:
Location:
Staff: Doctor Nurses Other
(a)
(b)
Is there a mobile clinic 
service?
Purpose:
Yes No
(c) Frequency of Visits :
7 .
8.
No. of Children  
T ota l /P resent
No. under 8 
T o t a l /P r  esent
Not sure 
Total /Present
Sub A
Sub B
(a)
(b)
Is there a School Feeding Scheme?  
Details of Feeding S c h e m e : .............
Y es No
D e c e m b e r  1979 
R. Fincham  
Project  Supervisor
S T U D E N T  P A R T I C U L A R S
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Child
No. Certi­
ficate
Age  ^
Regis  
ter
Direct
an swe]
Se>
r
c Live with 
Both/One G. P.
W eight Height BCG I Distance
Data Sheet No.
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THE QUESTIONNAIRE 
C o n s t ru c t i o n  o f  the Q u es t ion n a ir e
The  qu es t ion n a ire  was  d e s ig n e d  to obtain in fo r m a t i o n  f r o m  the s c h o o l  
t e a ch e r  and the pupil .  The  q u es t ion n a ire  t h e r e f o r e  c o m p r i s e s  two s e c t i o n s ,  
one to e l i c i t  in f o r m a t io n  f r o m  the t e a c h e r ,  the o ther  to obtain  in fo r m a t io n  
f r o m  the pupi ls .
In fo rm a t ion  f r o m  the T e a c h e r
Much o f  the q u es t ion n a ire  is  s e l f - e x p la n a t o r y .  In the e x e cu t io n  o f  the 
actual s u r v e y  this s e c t i o n  o f  the q u es t ion n a ire  was found to b e  o f  l i t t le  use .
It wil l  not t h e r e f o r e  be  dealt  with in this p aper .
Q uest ions  to the Pupi l
A G E
Since  age  is so v i tal  a co m p o n e n t  to such  a study,  an attempt was  m ade  
to s e e  how  c l o s e l y  b ir th  c e r t i f i c a t e  age  would  c o r r e s p o n d  with r e g i s t e r e d  
age  (on the s c h o o l  r e g i s t e r )  and the age  as o f f e r e d  b y  the pupil .  C E R T I F I ­
C A T E  r e f e r s  to the age  a c c o r d i n g  to a b ir th  c e r t i f i c a t e  o r  b ap t ism a l  c e r t i f i ­
cate .  R E G IST E R  r e f e r s  to the age  o f  the pupil  a c c o r d i n g  to the s c h o o l  
r e g i s t e r .  This  in fo r m a t io n  was  obta ined  f r o m  the t e a c h e r ,  whi le  DIR E C T 
ANSWER r e f e r s  to the a n s w e r  g iven  b y  the pupil.
A l l  ages  w e r e  r e c o r d e d  in m onths .  In p r a c t i c e  b irth  o r  b ap t ism a l  
c e r t i f i c a t e  age  and r e g i s t e r  age  a r e  g iven  in the f o r m a t :  y e a r s ,  month,  
day,  e. g. 1971, 06,  11. A  c o n v e r s i o n  table  was  c o n s t r u c t e d  (A ppendix  3) 
to m ake  the r e c o r d i n g  o f  age  in months  p o s s i b l e  (whi le  in the f ie ld) .
LIVE WITH B O T H  / O N E / G . P .  :
BOTH: The pupi l  l i v e d  with both p arents .
ONE: The  pupil  l i v e d  with e i ther  his m o t h e r  o r  fa ther .  No
attempt was  m a d e  to a s c e r t a i n  w hich  parent  and the 
r e a s o n  fo r  the o th er  p a r e n t ' s  a b s e n c e  f r o m  the 
household .
The pupil  l i v e d  with a grandparent (  s) o r  o ther  m e m b e r s  
o f  the f a m i l y  o r  o ther  peop le .
G. P . :
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The  n u r s e s  who c on d u cted  the s u r v e y  w e r e  c a r e f u l  to ask  the quest ion  
sy m p a th e t ic a l ly  and not to s c a r e  the ch i ld  into f o r m u la t in g  an a n sw e r .  The 
quest ions  asked  by  the n u r s e s  w e r e ;  Who is at h o m e  n o w ?  W h e r e  a re  the 
o ther  s ?
WEIGHT
E a ch  ch i ld  was  w e ighed  to f ind his o r  her  m a s s  in k i l o g r a m s .  Ini tial ly 
c l in i c a l  s c a l e s  w e r e  u s e d  to obta in  the weights .  The nature  o f  the r o a d s ,  
m any  with v e r y  p o o r  s u r f a c e s ,  s oon  d e s t r o y e d  one  o f  th ese  m a ch in e s  and 
it was c o n s i d e r e d  expedient  to f ind an a l te rn a t ive  weigh ing  sy s te m .  A 
substitute s y s te m  was  d e v e lo p e d  in which  a set o f  g ood  qual i ty  bath room  
s c a l e s  w e r e  p u r c h a s e d ,  c a l i b r a t e d  f o r  a c c u r a c y  and then put into use .  The 
s c a l e s  w e r e  th e r e a f t e r  c h e c k e d  each  m o r n in g  and each  a f t e rn o o n  (i. e. b e f o r e  
and a fter  u se )  against  a standard  weight ,  a p p ro x im a t in g  the weight o f  the 
a v e r a g e  ch i ld  be ing  weighed ,  to see  that no s ign i f i cant  a l te rat ion  had 
o c c u r r e d  in the weighing  m e c h a n i s m s .  The s c a l e s  p e r f o r m e d  w e l l  and, 
p r o v i d e d  the ir  a c c u r a c y  was  con stan t ly  m o n i t o r e d ,  they  ’ r o v e d  a s a t i s ­
f a c t o r y  a l ternat ive  to b ig  and unwie ldy  c l i n i c a l  s c a l e s .  This  la tter  point is 
im portant  in a si tuation w h e r e  the s u r v e y  t e a m s  a re  t ra v e l l in g  great  
d is tan ces  and the use  o f  e a s i l y  m anaged  equipment  b e c o m e s  a re levant  
fa c t o r .
HEIGHT
The height o f  the pupi ls  was  m e a s u r e d  in c e n t i m e t r e s .
BCG (BISILLE C A L M E T T E  GUERIN)
The  n u r s e s  w e r e  a sked  to l o o k  f o r  BCG s c a r s  s in c e  the p e r c e n t a g e  o f  
ch i ld r e n  with o r  without such  m a y  highlight a r e a s  m o r e  o r  l e s s  r e c e p t i v e  
to inocu la t ion  p r o g r a m m e s  o r  which  have had a m o r e  o r  l e s s  th orough  
c o v e r a g e  f r o m  the health author i t ies .
THE S T A N D A R D  OF THE P U P I L
E ach  data sheet was  n u m b e r e d  and the t e a m s  m a d e  a not on each  
sheet as to whether  it c o v e r e d  Sub A o r  Sub B pupi ls .
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E x ecut ion  o f  the Survey
The r u r a l  s u r v e y  team  was  s u b - d i v i d e d  to g ive  3 g rou p in g s  o f  2 
p e r s o n s  each.  E a ch  team  in c lu d ed  a qua l i f i ed  nurs ing  s i s t e r .  The s u r v e y  
o f  the l a r g e r  urban  s c h o o l s  in G ra h a m s to w n ,  n e c e s s i t a t e d  the 3 sm a l l  
groups  be ing  a m a lg a m a te d  into one  it i t ia l ly,  and then as they  f a m i l i a r i z e d  
t h e m s e l v e s  with c on d i t ion s ,  into 2 g rou p s  o f  3 p e r s o n s  each .
The t e a m s  w e r e  b r i e f e d  e v e r y  a f t e r n o o n  at h e a d q u a r te r s  set up at 
ISER. P r o b l e m s  w e r e  d i s c u s s e d  and a d v i c e  o f f e r e d  at the s a m e  t ime.
P r o c e s s i n g  the Q u es t ion n a ir e
Data w e r e  c o l l e c t e d  f o r  3 171 pupi ls  r e p r e s e n t in g  7 1 o f  the 93 p r i m a r y  
s c h o o l s  which  c ou ld  p o s s i b l y  have b e e n  s u r v e y e d  in the m a g i s t e r i a l  d i s t r i c t .  
A  s ta t is t i ca l  c o m p u t e r  p a ck ag e  c a l l e d  the Stat is t i ca l  P a c k a g e  f o r  S oc ia l  
S c i e n c e  (SPSS) was  u s e d  to p r o c e s s  the re s u l t s  o f  the qu e s t io n n a ire  (Nie 
et a l . , 1975). The p a ck ag e  had the advantage  o f  p r o v i d i n g  the s ta t i s t i ca l  
p r o c e d u r e s  n e c e s s a r y  to p r o c e s s  the data and so  obv iate  the n eed  to c r e a t e  
a unique p r o g r a m m e .
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A ppend ix  3
D A T E  O F  B IR T H  T O  MONTHS
1. 66 - 168 1. 68 - 144 1. 70 - 120 1. 72 - 96
2. 66 - 167 2. 68 - 143 2. 70 - 119 2. 72 - 95
3. 66 - 166 3. 68 - 142 3. 70 - 118 3. 72 - 94
4. 66 - 165 4. 68 - 141 4. 70 - 117 4. 72 - 93
5. 66 - 164 5. 68 - 140 5. 70 - 116 5. 72 - 92
6. 66 - 163 6. 68 - 139 6. 70 - 115 6. 72 - 91
7. 66 - 162 7. 68 - 138 7. 70 - 114 7. 72 - 90
8. 66 - 161 8. 68 - 137 8. 70 - 113 8. 72 - 89
9. 66 - 160 9. 68 - 136 9. 70 112 9. 72 88
10. 66 - 159 10. 68 - 135 10. 70 - 111 10. 72 - 87
11. 66 - 158 11. 68 - 134 11. 70 - 110 11. 72 - 86
12. 66 - 157 12. 68 - 133 12. 70 - 109 12. 72 - 85
1. 67 - 156 1. 69 132 1. 71 _ 108 1. 73 _ 84
2. 67 - 155 2. 69 - 131 2. 71 - 107 2. 73 - 83
3. 67 - 154 3. 69 - 130 3. 71 - 106 3. 73 - 82
4. 67 - 153 4. 69 - 129 4. 71 - 105 4. 73 - 81
5. 67 - 152 5. 69 - 128 5. 71 - 104 5. 73 - 80
6. 67 - 151 6. 69 - 127 6. 71 - 103 6. 73 - 79
7. 67 - 150 7. 69 - 126 7. 71 - 102 7. 73 - 78
8. 67 - 149 8. 69 - 125 8. 71 - 101 8. 73 - 77
9. 67 - 148 9. 69 - 124 9. 71 - 100 9. 73 - 76
10. 67 - 147 10. 69 - 123 10. 71 - 99 10. 73 - 75
11. 67 - 146 11. 69 - 122 11. 71 - 98 11. 73 - 74
12. 67 - 145 12. 69 - 121 12. 71 _ 97 12. 73 _ 73
e. g. 7. 69 -  126
b o r n  7th month o f  1969, 
126 months  old
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The concept of development has two distinct faces. It refers to man's continual attempts to gain more 
control over his environment: by mining, by farming, or by flying jet aircraft, for example. Development 
also refers to a process of emancipation, a process whereby groups of people as well as individuals gain the 
freedom to decide together on their futures. These two faces of development merge in certain cases. The 
provision of sufficient food and shelter leaves time for other things, for choices. On the other hand, 
development often appears Janus-faced: emancipatory ideologies and activities seeming to stunt 
economic growth.
In Southern Africa today, development strategies reflect such strains and ambiquities. In the Eastern 
Cape/Ciskei region in particular, political and economic boundaries cut across one another, and compli­
cate strategies aimed at improving the life chances and living conditions of all South Africans. This series of 
working papers is issued in the hope that more research into development problems will make some 
contribution to a better understanding of these problems, and to a more effective strategy in tackling them.
The Stella and Paul Loewenstein Charitable and Education Trust established a Chair of Development 
Studies in the Institute of Social and Economic Research. As a result, a number of research projects related 
to developmental issues have been launched since 1979. Project results will be reported in these working
papers.
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